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ABSTRACT 
Children With Reading Disabilities 
And Word Retrieval Deficits 
Picture Categorization, Reading, and Oral Language Skills 
September, 1985 
Lorna A. Murphy, B.A., American International College 
M.A. American International College 
Ed.D. University of Massachusetts 
Directed by: Dr. Judith Solsken 
In a study designed to investigate several aspects 
of developmental dyslexia, the picture categorization, 
naming, expressive and receptive oral language skills and 
reading route preference of 53 ten and eleven-year-old good 
and poor readers were investigated. Of the disabled 
readers, 21 exhibited marked word retrieval difficulties on 
confrontation naming tasks. Findings for the picture 
categorization task revealed small but significant 
differences favoring good readers, but it may be that these 
differences are related to Verbal IQ as they were not 
apparent when subjects were more closely matched on this 
variable. Also, even if the picture categorization task 
results do indicate some reader group semantic memory 
access differences, these RT scores did not correlate with 
reading skill, while the letter and digit naming rates were 
v 
It is highly correlated with the Gray Oral reading scores, 
thus suggested that phonological coding problems are 
implicated in both the naming of printed words and naming 
of other stimuli, and that naming problems are not mainly 
attributable to semantic memory differences. 
In regard to naming tasks, picture naming scores 
correlated with subtle oral language problems in both 
expressive and receptive areas. However, letter and digit 
naming tasks were better predictors of word recognition 
difficulties in reading than were picture naming tasks. 
When the oral language skills were examined it was 
revealed that poor readers with considerable word retrieval 
difficulties on a confrontation naming task were also 
slower and less fluent on a story retelling task than were 
controls, and that these poor readers were also slower on a 
receptive language task of categorizing spoken words. 
When reading style was analyzed it appeared that 
poor readers with both marked and more subtle word 
retrieval deficits preferred the "indirect" or phonics 
route to the pronunciation of single words rather than the 
direct route. This is counter to the predictions of a 
number of reading researchers. The existence of both word 
retrieval difficulties in oral language and reliance upon 
the "indirect route" are discussed in terms of the logogen 
vi 
model. 
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CHAPTER I 
INTRODUCTION 
The enigma of the seemingly intellectually capable 
child who nevertheless experiences extreme difficulty in 
acquiring basic word recognition skills has been with us 
for a long time. Since around 1900 when the British 
physician Hinshelwood became interested in children who 
exhibited specific reading difficulties, various theories 
have been proposed to explain the phenomenon. Currently, 
although some researchers still hold that a minority of 
disabled readers' problems are caused by or at least 
associated with visual perceptual or visual memory deficits 
(Pirozzolo, 1979; Mattis, et al., 1975), most agree that 
the majority of disabled readers experience some type of 
verbal deficit. Various facets of this proposed verbal 
deficit are being investigated, such as receptive and 
expressive oral language functioning, performance on 
phonological tasks, often requiring metalinguistic 
awareness, and proficiency in rapid verbal coding as 
required in memory tasks. 
This dissertation attempts to investigate one aspect 
of the "verbal deficit hypothesis," namely, word retrieval 
problems. The existence of difficulty in retrieval of 
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verbal labels in expressive language among reading disabled 
individuals has been well documented in the literature 
(Denckla and Rudel, 1974, 1976; Spring and Capps, 1974; 
Wolf, 1982; Katz, 1982; German, 1979) , and appears to have 
much promise for the diagnosis and prediction of reading 
problems. The presence of measurable word retrieval 
difficulties in a child who is experiencing problems in 
acquisition of word recognition skills can be used as 
evidence that the child is not simply poorly motivated or 
beset with emotional problems but has a genuine learning 
problem which requires intervention. Word retrieval 
performance may also be used in the case of the prereading 
child to predict future skill in reading. Speer and Lamb 
(1976) found that speed of letter naming at the beginning 
of the first grade year predicted reading ability at the 
end of that year, and Wolf, (1984) reporting preliminary 
results of an ongoing longitudinal study, has found that 
naming tasks administered to kindergarten children are 
excellent predictors of reading performance at the end of 
the first and second grades. 
The goal of the present study was to investigate 
selected aspects of the behavior of disabled readers who 
exhibit word retrieval deficits in oral language. Four 
specific areas of inquiry were chosen; (1) possible 
explanations for word retrieval deficits, (2) reading 
"route" preference, (3) oral language skills, and (4) the 
3 
relationship between rote memory and word retrieval skills. 
Explanations for Word Retrieval Deficits 
Although word retrieval difficulties among disabled 
readers have been a focus of investigation for the last 
decade or so, only recently have researchers begun to 
search for explanations of the behavior. Rudel (1980) 
attributes retrieval slowness to a "poorly organized" inner 
lexicon, which seems to suggest semantic deficits. Other 
researchers (Katz, 1982? Wolf, 1984) suggest that access of 
meaning from long term memory is not the problem. Rather, 
they suggest that the locus of difficulty is in access to 
and/or establishing of phonological codes. Since there is 
a considerable body of research which suggests that 
disabled readers experience difficulty in the use of 
phonological codes, the latter explanation may be more 
viable. The present study attempts to provide evidence 
that disabled readers who exhibit word retrieval 
difficulties are able to access meaning from semantic 
memory with the speed and accuracy comparable to that of 
age-matched good readers, thus weakening the position that 
a "poorly organized lexicon" is a source of word retrieval 
difficulty. 
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Reading "Route" Preference 
A second area of focus of this study is the reading 
performance of poor readers who exhibit word retrieval 
difficulties. Most reading researchers agree that reading 
disability is not a homogeneous entity, but rather, can be 
subdivided. Although there is not yet agreement between 
researchers as to the precise number and nature of these 
subgroups there seems to be considerable overlap with most 
researchers agreeing that a large proportion of disabled 
readers exhibit some type of subtle oral language problem, 
a prominent symptom being word retrieval difficulty 
(Johnson and Myklebust, 1967; Mattis et al., 1975; Denckla, 
1977; Pirozzolo, 1979). A problem with much of the 
subgroup research, however, is that the reading performance 
of the subgroup members is often either described 
incompletely, from clinical observation (as in the case of 
Johnson and Myklebust, 1967; Boder, 1971; Mattis et al., 
1975), or is not described at all, as is the case with 
Denckla's study. Hence, such subgroup descriptions appear 
to have limited utility for identification and remedial 
planning. What would be useful would be the knowledge that 
the members of a specific subgroup display the same type of 
reading behavior. Furthermore, the information that does 
exist in the literature as to reading performance of the 
contradictory. Johnson and language deficit subgroup is 
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Myklebust (1967) and Pirozzolo (1979) suggest that members 
of the broad "auditory-linguistic deficit" group experience 
great difficulty in learning to recognize words by the 
"indirect route," or, loosely speaking, by using phonics, 
and thus should be taught initially by whole word methods. 
However, Mattis (1981), in his discussion of the "language 
disorder syndrome" children whose principal characteristic 
is a degree of dysnomia, suggests that a whole word 
approach, initially, is not advised, as the verbal 
retrieval deficit of these children makes learning a sight 
vocabulary very difficult. Rather, Mattis suggests an 
initial approach using synthetic phonics with care taken 
not to involve the use of key words or letter names. 
It is important to keep in mind that claims as to the 
reading characteristics of the specific subgroups of 
disabled readers are for the most part not supported by 
actual data and that, similarly, the prescriptions for 
remedial teaching are unsupported by experimental evidence. 
The present study attempts to provide in a more 
systematic manner information as to the preferred route for 
reading single words for disabled readers who experience 
word retrieval difficulty in oral language. Specifically, 
do all of these children exhibit the same reading style? 
And if that is the case, will they demonstrate greater 
proficiency in utilizing the "direct route," as suggested 
by Johnson and Myklebust (1967) and Pirozzolo (1979), or 
6 
will they seem to prefer the indirect route, as suggested 
by Mattis (1981)? 
Oral Language Skills 
A third area of investigation pertains to the 
receptive and expressive language skills of children who 
exhibit word retrieval problems on confrontation naming 
tests. Although clinicians and teachers note that these 
children experience occasional name finding difficulty in 
spontaneous verbal expression, the general impression seems 
to be that most of these children communicate as 
effectively as good readers. However, clinical judgment 
may not be that reliable. 
The knowledge that a disabled reader is slow to 
retrieve verbal labels on a confrontation naming task still 
does not provide us with information about his/her oral 
language expression in more natural situations. It seems 
important to know whether such children will exhibit 
limitations in fluency in verbal expression and how they 
compare to good readers and to poor readers who do not 
exhibit word retrieval difficulties. Specifically, with a 
story retelling task, which is certainly more comparable to 
classroom tasks than is confrontation naming, will disabled 
who exhibit word retrieval problems tend to use readers 
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fewer words and demonstrate a slower rate in retelling 
compared to good readers and compared to other disabled 
readers who do not exhibit word retrieval difficulties? 
Or, aided by top-down processing, in this case their schema 
for stories, will they be facilitated in their verbal 
expression and perform on fluency measures in a manner 
comparable to controls? 
A second oral language topic somewhat different from 
considerations of fluency is the child's ability to 
indicate memory for verbal concepts. It is conceivable 
that the disabled reader who exhibits word retrieval 
difficulties may be slow and less prolific in his/her story 
retelling but nevertheless may reveal memory for the 
content which is comparable to controls. There is some 
evidence that poor readers can recall meaningful material 
in a manner comparable to good readers (Marlow, Egner, 
Foreman, 1979; Weaver, 1978; Weaver and Dickinson, 1979). 
In the present study, the number of propositions recalled 
from a story in a retelling task was used as the index of 
memory for meaningful input. 
Besides the issue of verbal expressive ability there 
is the question of whether reading disabled children who 
are slow to retrieve words in oral language are also slower 
on receptive language tasks. Results of at least one study 
(Moore et al., 1982) suggest that reading disabled children 
than controls on tasks requiring sentence may be slower 
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comprehension with auditory input. With sentence 
comprehension tasks, it is not easy to determine the locus 
of difficulty. Is the problem in arriving at the meanings 
of single words, or in memory for the sequence of words, 
and/or in rapid construction of meaning of the whole 
sentence? To take the simplest problem, slowness in 
extraction of meanings from a single word, one possible 
explanation follows: When verbal input is presented 
aurally, the acoustic or physical signal must be recoded to 
a phonological representation (Liberman et al., 1972). If 
a child who demonstrates word retrieval problems has a 
problem with phonological coding in that these codes are 
incompletely represented in semantic memory and/or are 
slower to be activated, then recoding in receptive language 
tasks might suffer as well as name finding in expressive 
oral language. The present study attempts to explore one 
aspect of receptive language processing of reading disabled 
children by the inclusion of a one word receptive language 
task. Such a task was chosen over a sentence comprehension 
task in an attempt to eliminate short term rote memory 
requirements. 
In summary, the oral language areas which were 
investigated in this study include the expressive language 
concerns of fluency and ability to express concepts. Also 
included is a receptive language task, comprehension of a 
single spoken word. It appears that most existing studies 
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which report details of disabled readers' word retrieval 
deficits do not include data on oral language functioning 
in less constrained situations nor do they provide 
information as to the receptive language skills of such 
children. This dissertation will attempt to provide such 
information. 
Relationship Between Rote Memory and Naming Speed 
The fourth and final area of focus of this 
dissertation is the relationship between rote short term 
memory span and naming speed in reading disabled children. 
As stated above, many existing studies indicate that poor 
readers exhibit reduced short term memory relative to good 
reader controls. This reduced memory span has been 
variously explained by attributing it to factors of poor 
motivation, inattention, lack of strategic processing and 
encoding slowness (Torgesen and Houck, 1980). However, 
Torgesen and Houck's work provides evidence that lack of 
strategic processing and encoding slowness seem more 
reasonable as explanations. Furthermore, lessened facility 
in the use of strategic processing can be attributed to 
slowness in encoding (Spring and Capps, 1974; Ornstein and 
Naus, 1979; Torgesen and Houck, 1980). Also, memory 
performance differences exist in paradigms where strategic 
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processing is not possible, for example in the case of very 
rapid presentation rates of stimuli (Torgesen and Houck, 
1980) , and with variable supraspan lists (Cohen and Netly, 
1981) . So it seems sensible to focus upon the slowness of 
encoding hypothesis to explain reduced short term memory 
performance in reading disabled children. Speed of 
encoding is viewed as being related to the richness of 
representations in semantic memory (Chi, 1976), but it also 
can be suggested that encoding verbal material requires 
accessing phonological codes in semantic memory. Word 
retrieval or naming tasks require access of phonological 
codes in memory also. Thus, the finding that disabled 
readers who demonstrate word retrieval problems also 
perform poorly on short term memory tasks makes sense, as 
problems in rapid access of phonological codes can be the 
underlying explanation for limitations in both areas. The 
present study will attempt to verify this hypothesis by 
correlating a short term memory score (digit span) with 
naming speed scores. It would be predicted that the 
children who are more limited in short term memory 
performance will also be those who are slower on the naming 
tasks. 
The relationship between speed of naming and rote 
memory span has been investigated in normal children (Case, 
Kurland, Goldberg, 1982) . However, at present only two 
studies could be located (Ensslen, 1981; Spring and Perry, 
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1983) which investigate this relationship with populations 
of reading disabled children. This dissertation will add 
to the literature in this area. 
Summary 
To summarize what has been said to this point, this 
dissertation has four areas of focus. 
1. Regarding reading disabled children who exhibit 
difficulties in word retrieval as measured by their 
performance on confrontation naming tasks, is it possible 
to begin ruling out semantic deficits as factors 
contributing to the slow retrieval of names? 
2. Will it be found that children who are similar in 
their slowness to retrieve words in oral expressive 
language share the same type of reading behavior at least 
in respect to single word reading? Specifically, will they 
exhibit uniform difficulty in arriving at the pronunciation 
and meaning of words via the "indirect" or phonics route? 
3. Can performance on word retrieval tasks predict 
oral language skills in more naturalistic situations like 
story retelling? Or will higher level structures/processes 
serve to overcome lower level deficits in word retrieval? 
Also, will children who exhibit word retrieval 
difficulties, a problem of expressive language, perform in 
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an equivalent manner to controls on a receptive one word 
categorizing task, thus providing support for the claim 
that their oral language problem is strictly in the 
expressive area? 
4. Will there be a relationship between short term 
memory span performance and naming speed? Specifically, 
will children who are slower to retrieve names on 
confrontation naming tasks tend to be those children who 
have reduced digit span scores? Although this area of 
focus may seem purely theoretical, findings should further 
our understanding of reading disability and aid in 
diagnosis. 
The above questions will now be restated in more 
formal language. 
Research Questions 
General Question 
Will disabled readers who exhibit word retrieval 
difficulties perform comparably to control groups on tasks 
requiring access of semantic codes in the absence of any 
requirement for phonological code access? 
Specific related question 
Will disabled readers who exhibit word retrieval 
difficulties perform with speed and accuracy comparable to 
controls on a picture categorization task? 
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General Question 
Regarding the preferred route to pronunciation and 
meaning of single printed words, will disabled readers who 
exhibit word retrieval difficulties exhibit uniform 
behavior? 
Specific related questions 
1. Will disabled readers who exhibit word retrieval 
difficulties perform more successfully on one type of word 
list? (Better reading of regular words than of matched 
irregular words is evidence for use of the "indirect" or 
phonetic route.) 
2. On a lexical decision task will disabled readers 
who exhibit word retrieval difficulties reveal longer 
reaction times and tendencies to make more errors of 
commission on lists with pseudohomophone nonwords, e.g. 
"rane," with faster reaction times and fewer errors of 
commission on lists with non-pseudohomophone nonwords? Or 
will their performance on both types of lists be 
equivalent? 
3. On a task of nonword reading will disabled readers 
who exhibit word retrieval difficulties be uniformly low 
compared to controls? 
General Question 
Will disabled readers who exhibit word retrieval 
difficulties on confrontation naming tasks demonstrate 
fluency and recall in more naturalistic verbal expressive 
14 
situations comparable to controls? 
Specific related questions 
1. Will disabled readers who exhibit word retrieval 
difficulties use as many words as controls in a story 
retelling task? 
2. In story retelling will disabled readers who 
exhibit word retrieval difficulties produce words as 
quickly as controls? 
3. Will disabled readers who exhibit word retrieval 
difficulties express as many propositions in their story 
retellings as do controls? 
General Question 
Will the oral language deficits of poor readers who 
exhibit word retrieval difficulties be limited to 
expressive language areas or are receptive language 
processes also involved with such children? 
Specific related question 
Will disabled readers who exhibit word retrieval 
difficulties categorize single spoken words with the same 
rate and accuracy as controls? 
General Question 
Will there be a relationship between short term memory 
scores and word retrieval scores? 
Specific related question 
Will there be a significant negative correlation 
between digit span scores and digit naming scores? 
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Assumptions 
The term "reading disability" has been used frequently 
up to this point and an explanation is overdue. "Reading 
disability" is used in this paper as a synonym for 
"developmental dyslexia" and refers to a condition in which 
affected persons experience considerable difficulty in 
acquiring word recognition and spelling skills from the 
beginning of their school careers. These reading and 
spelling problems occur in spite of the possession of 
intelligence which is judged to be in the average range or 
above and cannot be attributed to problems with vision or 
hearing, inadequate emotional adjustment, or lack of 
exposure to instruction. It is generally agreed that males 
are more likely to be affected than females and there is 
evidence which suggests that the condition is often 
inherited. There is consensus that reading disabled 
persons can be assigned to various subgroups. Although 
there is not yet complete agreement as to the nature and 
number of these subgroups it is generally agreed that a 
large subgroup of disabled readers exhibits subtle oral 
language problems and difficulty with short term memory for 
verbal items. The question of whether the reading 
performance of reading disabled individuals is 
qualitatively different from that of normal readers as well 
as being quantitatively different has not yet been 
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completely answered but evidence from work by Seymour and 
Porpodas (1980) and Snowling (1980) suggests qualitative as 
well as quantitative differences. 
In research with disabled readers a major issue is the 
degree of reading impairment as well as the type of measure 
used to identify the reading problem. In this study the 
subjects defined as disabled readers were those who were 
performing more than two years below expected grade level 
on tests which measured word recognition and although there 
is some variability in performance most of the subjects 
could be considered to be moderately to severely impaired 
in reading. 
Assumptions About the Reading Process 
A second assumption relates to the author's view of 
the reading process. In this paper it is assumed that 
reading of discourse is an interactive process with 
simultaneous use of high level cognitive information as 
well as lower level perceptual or visual information. 
Skilled readers automatically process the meaning and 
pronunciation of print and do not often rely upon 
strategies of prediction although they certainly can if 
necessary. The facilitating effect of context is an 
automatic one, most often, similar to the effect of priming 
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in semantic memory access tasks. Thus most of the 
processing capacity of the skilled reader is free to be 
devoted to comprehension processes. Less skilled readers 
possess less automaticity in access of meaning and 
pronunciation of words and compensate by increased reliance 
upon context. Evidence for this claim is that there are 
greater differences among young and disabled readers on 
tasks of reading words in isolation compared to their word 
reading in context than are found with more skilled 
readers. When less skilled readers are faced with unknown 
words they probably do engage in active hypothesis creation 
and testing. It should be stipulated that the tendency for 
less skilled readers to rely on context for word 
recognition may not occur if instruction strongly 
emphasizes bottom-up processing. 
The assumption regarding the reading process that is 
most important for this study centers around the role of 
phonological recoding in reading. Some theorists (e.g. 
Smith, 1978) hold that meaning is directly accessed from 
print and that for silent reading of text, "any attempt to 
understand through subvocal speech is unnecessary as well 
as disabling." (Smith, 1978, p. 73). If this is one's view 
the role of word naming would seem unimportant in "real" 
reading. 
The key to the problem appears to be in sorting out 
lexical access for single words vs. obtaining meaning from 
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strings of words - phrases, sentences, and discourse. 
There is ample evidence that meanings of single words can 
be accessed directly from print without recourse to prior 
phonological recoding as indeed must be the case for 
homophones and Chinese ideographs. However, results of 
experimentation by Kleiman (1975), Levy, (1977), and Tzeng, 
Hung, and Wang (1977) support the view that in order to 
comprehend sentences and presumably larger sections of text 
phonological recoding of some type and degree is used most 
likely as a working memory aid to facilitate comprehension. 
This recoding to some type of phonological code could, and 
probably for most words, does take place after the meanings 
of individual words have been accessed. Thus in order to 
read texts readers must have access to the name code of 
printed words even if they can access the meaning of single 
words without use of phonological recoding. 
Limitations 
It is realized that in a correlation study such as the 
present one statements of causation cannot be made. At 
best predictions can be ventured. However, any predictions 
must be limited to the age range of the subjects used in 
this study, (roughly ten and eleven-year-olds), and to 
populations similar in other respects such as socioeconomic 
status, which for the present study was middle to upper 
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middle class. 
Definition of Terms 
Direct route: 
This term will be more fully explained in the 
literature review to follow. Briefly, in the logogen 
model of word recognition, the "direct route" refers to 
the theorized process in which coded information from 
print makes contact with stored word specific 
information resulting in access of meaning and 
pronunciation. Words which are irregular in spelling 
must be processed by the direct route, real "regular" 
words may be processed in this way, but nonwords cannot 
be pronounced using the direct route. 
Indirect route: 
This is the theorized process by which a reader obtains 
the pronunciation and if a real word, the meaning, of 
printed words by use of grapheme-phoneme 
correspondences or by use of phonological information 
for other units of print such as morphemes. A nonword 
must be pronounced using this route, a real, 
phonetically regular word may be pronounced using this 
route, but in theory, a real orthographically irregular 
word cannot be named by use of this mechanism. 
CHAPTER I I 
REVIEW OF RELATED RESEARCH 
Organization of Chapter 
This chapter will be organized into five sections, 
four dealing with the major areas of focus of the 
dissertation as specified in the first chapter and a final 
section devoted to a review of the literature on word 
retrieval deficits among disabled readers. 
The first section addresses the topic of the use of a 
picture categorization task as a means of accessing 
semantic memory without an additional requirement for 
phonological code involvement. Also, the few studies 
which exist in which poor readers performed some type of 
picture processing task are reviewed in this section. 
The second section contains some rather diverse 
material which relates to the question of preferred 
reading style of disabled readers with word retrieval 
deficits. This section begins with a limited review of 
the subgroup literature with special reference to the 
absence or presence of defined reading behaviors of the 
specified groups. Next, the logogen model of word 
recognition is summarized. This is necessary so that the 
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characterization of "surface" and "phonological" dyslexia 
as outlined by the British psychologists will be better 
understood. Next in this section will be a review of 
articles dealing with tasks which are typically used to 
determine which "route" to meaning/pronunciation readers 
prefer. Included in this review are studies investigating 
the performance of various subject groups in reading words 
which vary according to the orthographic 
regularity/irregularity dimension, performance on the 
lexical decision task when pseudohomophonic words are 
included among the distractors, and in the reading of 
legal nonwords. Finally there will be a review of the 
literature which has investigated the use of phonological 
coding in good and poor readers in tasks other than 
reading, usually memory tasks. 
The third section consists of summaries of studies 
which relate to the question of oral language functioning 
of disabled readers. Specifically, articles dealing with 
receptive language and story recall will be included. 
The fourth section discusses the relationship between 
short term memory and naming with reviews of the work of 
developmental psychologists along with a report of 
findings from two studies which investigate this 
relationship among disabled readers. 
The chapter concludes with a review of the literature 
which investigates word retrieval deficits among disabled 
readers. Specifically, the 
results obtained with good 
reported. 
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types of tasks used and the 
and poor readers will be 
Explanations for Word Retrieval Deficits 
The first question as outlined in Chapter One deals 
with the issue of explanations for the difficulties in 
word retrieval which are exhibited by a large group of 
disabled readers. Could slow access of names demonstrated 
by these children be attributed to general semantic memory 
disorganization or rather to a specific problem in access 
to and/or establishing of phonological codes in long term 
memory? In Chapter One it was proposed that one way to 
determine which of the above two explanations might be 
correct would be to have the children view pictures and 
determine their category membership. The logic is as 
follows: If picture categorization can be performed 
without access of phonological codes, and if reading 
disabled children with word retrieval difficulties can 
make category judgments with pictures as rapidly and 
correctly as can good readers, this is evidence that the 
semantic memory organization of these poor readers is 
comparable to that of good readers. 
Evidence for the claim that extraction of semantic 
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codes is accomplished prior to access of name codes for 
pictures is found in several studies. Potter and 
Faulconer (1975) found that adults could categorize 
pictures in less time than they could name the same 
pictures. These findings were replicated and extended by 
Smith and Magee (1980) who provided evidence from several 
different paradigms that the time course for accessing 
semantic and name code information varies according to 
stimulus type and that semantic and name code information 
are not available simultaneously. Rather, semantic 
information is avilable prior to name code information for 
pictures, but for print, name code information is 
available prior to semantic information. These findings 
were confirmed by Carr et al (1982) who used a priming 
paradigm with pictures and printed words and by Rosinski 
et al. (1977) who replicated the findings with second and 
fifth grade children. 
Three studies were located in which disabled readers 
were compared to good reader subjects in the speed and 
accuracy of making category judgments with pictures and 
one study was found in which disabled readers were 
required to make complex picture judgments. The findings 
are not conclusive; in two studies the poor readers appear 
comparable to good readers and in two other studies there 
are differences favoring the good readers. Nelson (1978) 
administered picture categorization tasks which required 
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living/non living and size judgments and found no 
differences in the speed and accuracy of response between 
reader groups. Chabot, Petros, and McCord (1983) 
investigated the ability of skilled, average, and less 
skilled readers to make categorization judgments when 
presented with either printed words or pictures. With the 
picture stimuli there were no significant differences in 
speed of response between average and less skilled readers 
and reader group error rates do not appear significantly 
different for the third and fifth grade groups. However, 
highly skilled readers were superior to less skilled 
readers and also second grade unskilled readers 
demonstrated a higher error rate than average readers. 
Problems with this study were lack of IQ data and the fact 
that reader skill groups were based upon teacher ratings 
and current school placement only. In a study reported by 
Perfetti and Lesgold (1979) which was carried out by 
Perfetti, Hogaboam, and Bell, ten year old less skilled 
readers as defined by performance on a reading 
comprehension test were on the average 103 msec, slower on 
a picture categorization task than were skilled readers, a 
difference which was significant. A problem with the 
study was that there were no IQ measures reported and it 
is possible that the children who were in the skilled 
reader group were of higher general ability which might 
influence performance on the task in question. A second 
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problem is that the reader group differences in picture 
categorization reaction time were only found when the 
pictures were categorized without a prior picture/spoken 
word matching task which presumably used the same 
pictures. Results are thus difficult to interpret. In 
the final study located, Kagan (1983) and Moore et al. 
(1982) investigated the response rate of disabled readers 
and good reader controls on a variety of tasks including a 
task which required access of the meaning of pictures. 
Specifically, the subjects were required to make decisions 
as to the validity of the color of pictured objects, as to 
the appropriateness of the context of the pictures, (e.g. 
a radio in an oven), and as to the correctness of size of 
the pictured objects (e.g. a couch drawn smaller or larger 
than a hat). Findings were that the disabled readers 
responded significantly more slowly than did good readers 
on all of the above described tasks. A possible reason 
for this finding is that these picture task processing 
requirements seem more demanding than those involved in a 
simple categorization judgment. In order to perform 
successfully in making the color, context, and size 
judgments, possibly linguistic code usage would be 
advantageous, and this might be more readily accessed by 
good readers. 
To summarize, this paper's first area of focus deals 
for slow word retrieval in reading with possible reasons 
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disabled children. As reported above there are relatively 
few existing studies which investigate picture 
categorization abilities in disabled readers and findings 
are mixed. The present study will add to the literature 
in this area. To review the above arguments, semantic 
information from pictures can be accessed prior to access 
of name codes for pictures. If children with word 
retrieval difficulties are as fast and accurate as control 
subjects in performing the picture categorization task 
this is evidence that their semantic access is unimpaired. 
Since rate of access is inferred (Chi, 1976) to be a 
function of the intactness of semantic memory 
organization, equivalent categorization times between 
subject groups suggest comparable semantic memory 
organizations. 
Preferred Reading Route of Disabled Readers 
The second area of focus of this paper deals with the 
question of the preferred reading style of subgroups of 
disabled readers. A number of researchers have suggested 
that reading disability is a heterogeneous entity, and 
have claimed that disabled readers who can be loosely 
classified as "auditory linguistic" can be said to prefer 
the "direct" or "sight" approach to reading, indicating 
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that they have much difficulty with use of the "indirect" 
or "phonetic" route (Pirozzolo, 1979; Johnson and 
Myklebust, 1967; Boder, 1972) . However, it was pointed 
out in Chapter One that there is no body of research which 
indicates that specific subgroups of •disabled readers 
actually do demonstrate such a reading route preference. 
Rather, these pronouncements appear to be based upon 
clinical observation. 
Six subgroup studies will now be reviewed. It should 
be emphasized that there is presently no complete 
consensus regarding subgroups of disabled readers and 
studies in this area are too numerous to include a 
complete review. Rather, the six researchers who will be 
reviewed were chosen because they are most often quoted 
and are representative of four approaches; clinical, 
empirical-subjective, eye movement research, and factor 
analysis. This section on the subgroup literature will be 
followed by a discussion of the more recent case study 
work in which analogues are sought between acquired and 
developmental dyslexia, which is offered as a possibly 
more fruitful avenue of approach. Finally, studies which 
investigate the reading styles of disabled readers will be 
reviewed and the section will end with a review of 
phonological coding studies. 
Clinical Subgroup Studies 
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One of the earliest references to the presence of 
different types of reading disability was made by Johnson 
and Myklebust (1967) who described two types of reading 
disorders using the terms "visual" and "auditory 
dyslexia." These researchers relied upon clinical 
observation and described linguistic and perceptual 
performance as well as reading behavior. Their "visual 
dyslexic" was characterized as exhibiting visual recall 
difficulties with linguistic and non-linguistic 
information, poor drawing and puzzle construction 
abilities, errors in reading which were interpreted as 
indicative of visual discrimination difficulties, and a 
slow rate for processing visual information, revealed by 
slow letter and word matching and difficulty in reading 
words seen briefly. The "visual dyslexic" was further 
characterized as having good memory for spoken language 
and as being best able to profit from a synthetic phonetic 
approach to remedial reading. 
In contrast with the "visual dyslexic" the "auditory 
dyslexic" of Johnson and Myklebust was viewed as 
experiencing auditory discrimination, analysis, and 
blending difficulties, although otherwise his/her oral 
language skills may be free of obvious defects. In 
reading, auditory dyslexics were said to make many 
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semantic substitutions and possibly to fare better when 
reading silently as opposed to orally. Teaching 
procedures which were recommended for this group were a 
"whole word” approach with remediation for their auditory 
perceptual deficits. 
Boder's classification (1972) of disabled readers 
into the "dyseidetic" and "dysphonetic" categories appears 
comparable to the "visual" and "auditory" dyslexia of 
Johnson and Myklebust. Boder preferred to make these 
categorizations by examination of reading and spelling 
behavior alone with no reference to performance on 
linguistic, perceptual, or memory tasks. She claimed that 
the "dyseidetic" reader found it very difficult to acquire 
a sight vocabulary but could decode phonetically and 
tended to misspell words as good phonetic equivalents. In 
contrast, the "dysphonetic" child usually had a sight 
vocabulary of some size but was unable to phonetically 
decode unknown words and was unable to spell unknown words 
as good phonetic equivalents. Boder's remedial suggestions 
are consistent with those of Johnson and Myklebust. 
Some problems with the above classifications are as 
follows: 
(1) Johnson and Myklebust and Boder described errors 
in reading which involved letter order or substitution of 
letters with those which have overlapping visual features 
- ■ ' ‘ attributable to visual (e.g. ship/snip? was/saw) as 
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perceptual problems and to occur only in the "visual" or 
dyseidetic" dyslexic. Currently it is suggested that all 
types of disabled readers exhibit these word errors in 
reading (Coltheart et al., 1983). Also, at present, the 
attribution of letter order or reversal errors to a visual 
perceptual problem is questionable. Evidence for this 
claim can be found in informal work in which children are 
asked to match words which they have confused in reading, 
when they are asked to name the letters of words which 
they have read incorrectly, (Coltheart et al., 1983) and 
also from the extensive work in this area by Vellutino 
(1979). 
(2) The claim that slow visual processing is a 
problem among "visual" dyslexics has not been 
substantiated. Possibly, slow naming of words is the 
problem. 
(3) We now realize that claims of poor visual memory 
supposedly existing among "visual" dyslexics probably were 
a result of misinterpretation of results of tests for 
memory of verbal and verbally recodable stimuli. On such 
tasks what is involved is not necessarily "visual memory" 
but rather verbal recoding and memory for these codes. 
One way to more accurately test "visual memory" is to use 
stimuli which are not easily assigned verbal codes. Face 
recognition memory is one such example and in several 
studies in which disabled readers were given face 
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recognition memory tasks (Nelson, 1978; Liberman and 
Shankweiler, 1978) there were no significant differences 
between good and poor reader groups. (Of course, in these 
studies subgroup membership was not a consideration.) 
(4) The claim that "visual dyslexics" are poor on 
visual motor tasks is questionable as most often in the 
literature performance IQ scores of disabled readers are 
comparable to or even slightly higher than those of 
controls. (Three of the five performance subtests rely 
heavily upon visual motor skills.) What may be true is 
that young disabled readers exhibit delays in visual motor 
processing which are : resolved by middle childhood while 
the reading problem remains. Again, however, these 
observations are made from heterogeneous groups of poor 
readers. 
(5) The claim that "visual dyslexia" is associated 
with good oral language skills but with the assumption of 
right hemispheric dysfunction is challenged. It appears 
that most reading skills are dependent upon left 
hemispheric functioning. Pirozzolo (1983) suggests that 
"visual-spatial dyslexia" probably results from left 
parietal dysfunction. Also as will be discussed later the 
child who seems to fit the category "visual dyslexic" 
appears to exhibit subtle oral language deficits such as 
dysnomia. 
(6) Boder's work is heavily dependent upon the 
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assumption that reading and spelling skills are highly 
related. That is, if a child cannot use phonetic decoding 
skills to pronounce an unknown word, this child also will 
be predicted to have much difficulty in spelling 
phonetically. This might not be the case. Russell (1982) 
found in a longitudinal study involving a small number of 
dyslexic individuals that his young adult disabled reader 
subjects still demonstrated much difficulty in reading 
nonwords and this test discriminated best between good and 
poor reader groups. However, a phonetic spelling test did 
not discriminate well between reader groups, while recall 
of nonphonetic words in spelling was a better predictor of 
reader group membership. It may be argued that Russell's 
findings are limited to older dyslexics, but Barron (1980) 
found that poor readers in grades four, five, and six, as 
determined by the speed and accuracy by which they read 
nonwords, on a spelling test of regular and irregularly 
spelled words attempted to use a phonological strategy, as 
did the good readers, but were less able than the good 
readers to use a visual-orthographic strategy for spelling 
recall. So it would seem that possibly reading and 
spelling processes are not completely reversible. Poor 
readers who demonstrate difficulties in reading nonwords 
may nevertheless attempt to use phonics in spelling with 
greater success. And in reading they may use a direct 
" approach with some success yet have problems in access 
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recall of irregular words for spelling. 
this digression, the remaining four subgroups 
will now be discussed. 
Subjective Empirical Subgroup Studies 
The empirical subgroup work is quite different from 
the work of Johnson and Myklebust and Boder in that 
categories of disabled readers are formed according to 
results on a number of tests. This grouping however is 
accomplished in a subjective manner. 
The classic work of Mattis et al.,(1975), further 
described by Mattis, (1981), will be summarized here. 
These researchers tested a large number of clinic referral 
subjects who were between the ages of eight and eighteen 
on a large battery of perceptual, linguistic, and memory 
tasks, and by their performance on these measures assigned 
90% of the 82 disabled readers to one of three categories. 
The three categories of reading disability were 
described as (1) a visual perceptual disorder, (2) a 
language disorder, and (3) an articulatory and graphomotor 
dysco-ordination disorder. 
Each syndrome will be described in turn. 
The "visual perceptual" disorder accounted for 15% of 
Children thus categorized had a Wechsler the sample. 
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Verbal IQ score which was more than ten points higher than 
their Performance IQ score, a percentile score on the 
Raven's Progressive Matrices Test which was less than the 
WISC Performance IQ score, and a score at or below 
borderline level on the Benton's Test of Visual Retention. 
This latter test involves copying geometric designs which 
were presented for ten seconds and then removed. 
It should be interjected at this point that the 
pattern of scores described above does not necessarily 
constitute evidence for a "visual perceptual" disorder. 
The Raven's test appears to load more heavily upon a 
general reasoning factor than a visual spatial factor 
(Raven et al., 1983), a poor score on the Benton Test 
could be evidence for poor visual memory and even possibly 
poor verbal encoding but not necessarily perceptual 
problems, and the other results could be accounted for by 
visual motor deficits, not necessarily visual perceptual 
defects. 
Continuing the description of Mattis et al.'s 
subgroup work, their "language disorder" group accounted 
for 39% of the sample. Children in this group all 
appeared to exhibit word retrieval difficulties as 
determined by their committing 20% or more errors on a 
picture naming task of the authors' devising. This naming 
test consisted of 30 objects, colors, and body parts, with 
none repeated. Time to name was not a factor. Subjects 
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were placed in this language disorder group if besides the 
word retrieval problem they evidenced weaknesses on any 
one of the following: 
(1) Disorder of comprehension: Children who scored 
one standard deviation below the mean or greater on the 
Token Test fell into this category. The Token Test 
consists of statements of varying syntactic structure 
which are read to the subject who follows the directions 
by manipulating colored shapes. Memory for exact lexical 
items is often important; there is little redundancy in 
the message. 
(2) Disorder of imitative speech: Children who fell 
into this category evidenced problems in the "Sentence 
Repetition Subtests," which although not described may 
have been a test of memory for sentences. 
(3) Disorder of letter discrimination: Subjects 
listened to pairs of rhyming letters (e.g. d/t) and made 
same/different judgments as to their sound identity. 
The third and final category of Mattis et al. was the 
"articulatory and graphomotor dysco-ordination" group 
which accounted for 37% of the sample. Subjects falling 
into this grouping evidenced poor auditory sound blending 
as revealed by a performance on the Illinois Test of 
Psycholinguistic Abilities (ITPA) sound blending subtest 
which was greater than one standard deviation below the 
mean (scaled scores below 30). Furthermore these subjects 
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displayed fine motor difficulties in handwriting. Such 
faults as gaps, overshoots, and tremor of line on a 
graphomotor test were observed among these children. 
Finally, these subjects also displayed problems with the 
motor aspects of speech production, were unable to rapidly 
move their tongues in designated directions, and 
experienced difficulty in rapid repetition of the 
syllables "ta," "pa,” and "da." 
One additional aspect of the Mattis et al. study 
which merits mention was the inclusion of adequate readers 
who were nevertheless diagnosed as "brain damaged." 
Behaviors often found in these adequate readers were 
hyperactivity, poor gross and fine motor co-ordination, 
mixed dominance, lack of established handedness, 
difficulty with visual motor tasks such as puzzle 
construction and dyscalculia. Since such behaviors were 
found in adequate readers Mattis et al. excluded them as 
factors which could be considered causes of reading 
disability. 
No actual data were reported concerning the reading 
behaviors of the various subgroups of Mattis et al. but 
apparently the children were worked with informally in 
reading and spelling and some instructional 
recommendations based upon that work were made. Mattis 
(1981) discusses remedial procedures in connection with 
subgroup membership. He feels that the language disorder 
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subgroup, hampered by their word retrieval difficulties, 
experiences problems in learning to read both via a 
phonetic approach and a whole word approach. Because of 
their word retrieval problem these children cannot easily 
recall sounds of letters or pronunciations for whole 
words. His solution is to use a synthetic phonetic 
approach in which only letter sounds, not letter names or 
key words, are taught. For some reason a language 
experience approach should be delayed until such children 
reach a third or fourth grade reading level. Regarding 
the articulatory and graphomotor disorder subgroup, since 
these children cannot sound blend, Mattis feels that none 
can profit from phonics. Rather, he suggests using a 
basal reader with an emphasis upon meaning. He notes 
however that since these children lack functional word 
attack skills, progressing past the fourth grade level is 
very difficult. He recommends using a linguistic, 
spelling pattern approach to teach word attack skills, 
apparently delaying this until a sight vocabulary has been 
acquired. As for the visual-perceptual disorder group, 
Mattis claims that their receptive visual perceptual 
abilities are too poor to allow them to process letters 
and consistently associate them with sounds. He suggests 
a method whereby letter discrimination is taught by use of 
verbal description and writing. Once the children can 
write these letters from dictation they can discriminate 
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them and a phonics program can be begun. 
Denckla, (1977) , a pediatric neurologist, categorized 
52 cases from her files, forming five subgroups of reading 
disability according to subjects' scores on a number of 
measures. While there is much overlap between the 
categorizations of Denckla and Mattis et al.,(1975), it is 
interesting that Denckla did not find any subjects who 
appeared to fit the category of "visual-spatial" dyslexic. 
She did report two cases of subjects who evidenced visual 
perceptual problems but these children also exhibited oral 
language difficulties. In addition to these two subjects, 
her categories were: 
(1) An "articulatory-graphomotor" subgroup accounted 
for 6% of the cases. This subgroup is comparable to the 
group with the same label of Mattis, et al., but Denckla 
did not use the ITPA sound blending subtest, and also did 
not appear to analyze fine motor difficulties associated 
with handwriting. Her subjects were those who exhibited 
articulation problems in the context of adequate receptive 
and expressive language. They did not exhibit word 
retrieval difficulties. 
(2) Sixty-five percent of Denckla's subjects fell 
into the catgegory of "language disorder" with three 
varieties reported. The first type consisted of a "mixed" 
group which exhibited poor word retrieval, poor sentence 
repetition, poor language comprehension, and poor phonemic 
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memory. The second variety consisted of subjects who were 
poor in word retrieval skills but who displayed normal 
language comprehension. They were variable in performance 
on memory tasks. The third subgroup of the language 
disorder category was described as suffering from a 
"dysphonemic sequencing disorder." These children were 
average on word retrieval measures but exhibited problems 
in sequencing of phonemes and syllables on memory tasks. 
Ten percent of the sample consisted of five teenagers 
who exhibited average language skills but evidenced 
difficulty on a sentence repetition task and a verbal 
paired associate learning task. Denckla feels that if a 
more sensitive word retrieval measure had been included 
possibly these children would have been found weak in this 
area also. 
A small group of subjects was termed "right 
hemisyndrome with mixed language disorder." These subjects 
were described as markedly poor in oral language 
functioning with severe word retrieval difficulties. 
Positive neurological signs indicating left hemispheric 
dysfunctioning were found. It is not clear as to why this 
group was not included with the language disorder group. 
It should be noted that no reference to reading 
performance is made in Denckla's study. 
Eye Movement Research Emphasis 
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Pirozzolo (1979) describes the characteristics of two 
distinct subtypes of developmental dyslexia, 
auditory-linguistic, and visual-spatial. He feels there 
are possibly other subgroups but prefers to concentrate 
upon these two in his research. In Pirozzolo's study 
auditory-linguistic dyslexics were characterized by higher 
WISC-R Performance IQ scores than Verbal IQ scores while 
the visual-spatial dyslexics displayed the reverse 
pattern. The auditory-linguistic group was further 
described as having a history of late language 
development, word retrieval problems, and difficulties 
with syntax and speech discrimination. Their reading 
behavior was said to include grapheme-phoneme errors and 
their spelling errors were often poor phonetic 
equivalents. The best remedial approach for these 
students, in the opinion of Pirozzolo, is a "whole word" 
method, but he feels this is only effective with students 
of above average intelligence. 
According to Pirozzolo, the "visual-spatial" 
dyslexics possibly suffer from the developmental Gerstmann 
syndrome which includes finger agnosia, directional 
disorientation, dysgraphia, and dyscalculia. They are 
poor in design copying tasks and on any activities which 
It should be noted, however, involve spatial relations. 
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that these characteristics were found by Mattis et al. 
(1975) among his sample of adequate readers who were 
diagnosed as having brain damage, so they cannot be viewed 
as having a causal relationship with reading disorders, 
and Pirozzolo does not intend a causal relationship. 
Rather, Pirozzolo states that both the Gerstmann syndrome 
and the dyslexia probably result from a similar left 
parietal dysfunction (Pirozzolo, 1983). 
Pirozzolo suggests that the reading of the visual 
spatial dyslexic is characterized by lack of quick 
recognition of high frequency words with a continued need 
to "sound out" such items. These children also reportedly 
make errors involving letter reversals to a greater extent 
than do normal readers. Pirozzolo does not wish to 
attribute these errors to mislabeling as does Vellutino 
(1979) but rather feels that reversal errors in older 
children can be accounted for by "orientation and eye 
movement difficulties," (Pirozzolo, 1983). 
Pirozzolo's characterization of these two subgroups 
is on the surface similar to that of Johnson and Mylkebust 
(1967) and Boder (1971), but a unique contribution is his 
report of differing eye movement behavior of the two 
groups. When reading challenging texts, auditory 
linguistic dyslexics' eye movements resemble those of 
normal younger readers with an increased number of 
fixations of longer duration and more regressions. Many 
42 
small movements within one word are suggestive of letter 
by letter "sounding out." (But recall that Pirozzolo feels 
this group cannot profit from phonics; it may be that this 
is the stratgegy they attempt anyway.) However, with easy 
texts, the eye movements of auditory dyslexics resembled 
those of normal readers. In contrast, the eye movements 
of the visual-spatial dyslexics were quite different. 
Frequently they were inaccurate with the return sweep 
movement, often ending up more than one line below the 
previous line. This problem was felt to be independent of 
the linguistic characteristics of the text (Pirozzolo et 
al., 1983) . 
Factor Analytic Subgroup Research 
The final subgroup research to be reviewed here is 
the work of Doehring et al. (1981). The reason for 
including this study is because Doehring is lauded as the 
only researcher up to this point who has studied the 
relationships between reading and oral language behaviors 
in connection with subgroup membership (Lovett, 1984). 
Doehring's work is impressive when one considers the 
extremely large number of tests which he analyzes, (103 
reading measures) and in the use of the Q technique of 
factor analysis, which he characterizes as a completely 
43 
objective procedure. As a result of his factor analysis 
three subgroups were indicated, differentiated by their 
performance on the reading measures: (1) children poor in 
oral reading, (2) children with an "association deficit," 
(poor in matching a spoken word or letter sequence to a 
printed word or letter sequences, given choices), and (3) 
children who have a "sequence deficit," (poor in scanning 
print for a target). 
The reading measures used by Doehring et al. were 
designed by the experimenter and were said to be 
influenced by the theory of LaBerge and Samuels, who 
emphasized the importance of automaticity. Thus, most of 
the dependent variables were reaction times if performance 
accuracy was high enough to warrant their use. It is 
questionable, however, from the point of view of this 
writer, as to whether a number of Doehring's tasks were 
related to the actual reading act. For example, viewing a 
number, letter, real or nonword or string of non-legal 
letters, e.g. kzb, and then indicating which of three 
choices matched the target is not a task which is 
performed when one reads. Similarly, a task which 
requires listening to a spoken verbal stimulus and finding 
the matching stimulus in print, essentially a reading 
recognition task, is not comparable to true silent 
reading. Finally, scanning lines of print for a visual 
target is also not usually part of the natural reading 
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process. 
Also, examination of the profiles of the three 
subgroups reveals that each group performed about as 
poorly on the oral reading measures, where subjects viewed 
single and combined words and named them, but that the 
group membership was based upon performance on the other 
measures, which have a questionable association to the 
actual reading process. Thus, the validity of Doehring's 
subgroups is uncertain. 
Doehring also included a number of interesting and 
appropriate oral language measures but found that the 
three reading subgroups could not be differentiated on the 
basis of their performance on these language measures. An 
interesting finding, however, was that the phonemic 
segmentation-blending tests were the most highly 
correlated with the reading performance measures as well 
as with reading achievement measures. 
Summary of Subgroup Literature Review 
Six subgroup studies have been reviewed. An attempt 
will now be made to comment on this work. All studies 
reported do find at least two subgroups and five of the 
studies find at least one group which clearly demonstrates 
difficulty on oral language measures, the exception being 
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Boder, (1972), who only looked at reading and spelling 
behavior. Four of the six studies designate one group of 
disabled readers as belonging to a "visual perceptual 
disorder group" which is interesting in view of the 
extensive work of Vellutino (1979) who argues against this 
position. However, while Johnson and Myklebust (1967), 
Boder, (1972), and Mattis (1980) seem to suggest a causal 
relationship between the visual perceptual problem and the 
reading difficulty, Pirozzolo (1979, 1983) does not. 
Rather, Pirozzolo suggests that both visual, spatial, 
(more often spatial orientation and visual memory, not 
necessarily "perceptual problems,") (Pirozzolo, 1983), and 
reading problems are a result of the same underlying 
cause, a left hemispheric parietal dysfunction. As stated 
above, the present author feels that there is no 
convincing evidence of the presence of visual perceptual 
disorders in a significant number of disabled readers and 
that if such deficits actually occur they are to be viewed 
as correlative and not causative. Also, poor performance 
on tasks which purport to measure visual perceptual skills 
may instead be measuring visual motor, verbal encoding, or 
general reasoning abilities. 
A major problem of the subgroup research, as 
mentioned above, is the failure to include actual data as 
to the reading behavior of the various groups. Of the six 
studies reviewed five did mention reading behavior, 
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(Denckla, 1977, did not). However, Johnson and Myklebust, 
(1967), Boder, (1972), Mattis et al. (1975) and Pirozzolo 
(1979) only presented informal descriptions, derived from 
clinical experience. Doehring et al. (1981) was the only 
researcher to present actual data regarding reading 
skills, but as mentioned above, most of these reading 
tasks were questionable as to their relationship to the 
real reading act. 
Doehring (1984) suggests that research efforts have 
not yet resulted in sufficient agreement as to the "real 
subgroups" of developmental reading disorders. This lack 
of consensus could be the result of such factors as 
differences in subject selection, data analysis methods, 
selection of tests, failure to control for reading 
experience, and most especially, lack of a theoretical 
framework which explicates the relationships between 
reading skills and cognitive and language skills. 
Both Doehring (1984) and Marshall (1984) suggest as 
one way to remedy the above noted weaknesses of subgroup 
research the substitution of detailed case studies of 
individual developmental dyslexics. Marshall goes further 
in recommending that a theory of single word recognition, 
the logogen model, be used to develop and interpret 
reading tasks and that a useful approach is to search 
among the developmental dyslexics for analogues of 
acquired dyslexia. 
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Several such case studies of developmental dyslexics 
exist in which analogies are drawn between acquired and 
developmental dyslexia and which are based upon the 
logogen model of word recognition (Coltheart et al., 1983; 
Job et al., 1984; Temple, 1984). Before reviewing these 
case studies it will be helpful to briefly examine the 
logogen model. 
The Logogen Model of Word Recognition 
The model of single word recognition which follows, 
the logogen model, has been used to explain reading, 
picture naming, and responding to auditory language 
(Morton, 1980). Here, the model as applied to reading 
single words only will be discussed. The model was 
developed from data derived from normal readers but is 
also supported by observations of selective breakdowns in 
the reading process as observed in acquired dyslexia. The 
reader may find it helpful to refer to Figure 1 in which 
the logogen model is represented. (This diagram was 
taken from Coltheart (1981), as was most of the 
description of the process. 
The following is a description of the process by 
which a single word is read: As soon as print is viewed, 
abstract letter identities are obtained. Besides making 
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PRINT 
SPEECH SPEECH SPOKEN 
LETTER NAMES 
Figure 1 The Logogen Model (Coltheart, 1981) 
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it possible to name the letters, no matter what the letter 
case, the application of this process then proceeds in two 
possible ways: one, by use of the lexical or direct 
component, and two, by use of the non-lexical or indirect 
component. First, looking at the lexical component: It is 
theorized that this component consists of all the 
representations of all printed words which have been 
previously encountered. The "logogens" or evidence 
collectors are characterized as categorization systems but 
are themselves without semantic information. These 
logogens have two thresholds; when there is some minimum 
amount of accumulated evidence sufficient to excite the 
logogen a code is sent to the cognitive system. When 
evidence beyond the second threshold accumulates then a 
code is sent to the corresponding output logogen. It will 
be noted from the diagram model that it is possible to 
read aloud words which are processed via the lexical route 
without contacting the semantic system. An alternate 
route to pronunciation of real words calls for mediation 
by the semantic system prior to pronunciation. In theory, 
all real words, having been encountered in print at a 
prior time, can be processed via the lexical or direct 
route. 
In addition to the direct route the postulation of 
the indirect or non lexical component is deemed necessary 
in order to explain the ability of persons to read 
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nonsense words. Since such letter strings have not been 
previously encountered, (unless one is a psychologist 
involved with reading research), there can be no stored 
representation for these items but they are presumably 
read by an application of previously learned rules or 
knowledge regarding sub-units of words. Researchers are 
not currently in agreement as to the precise workings of 
this component and possibly there are many options which 
can be exercised. Coltheart (1981) mentions the use of 
grapheme-phoneme correspondences, correspondences between 
multiple graphemes and multiple phonemes (e.g. for "bink," 
bi nk), the use of correspondences between morphemes and 
their pronunciation, (in the case of "bink," "ink" is the 
morpheme, the meaning bearing unit), or the activation of 
the set of orthographic neighbors of "bink," in this case, 
"sink," "pink," "wink," etc. 
It is theoretically possible for real words, if they 
are phonetically regular, to be read aloud by use of the 
indirect or non-lexical route. In this case comprehension 
of the word would be obtained by use of phonological codes 
to access the semantic system similar to the way in which 
comprehension of spoken words is obtained. 
To summarize, real words, both orthographies 1ly 
regular and irregular, can be read by use of the lexical 
or direct mechanism. However, orthographies 1ly irregular 
words can only be read by use of the direct component and 
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regular words can be read by either component. Nonwords 
can be read only by use of the indirect, non-lexical 
route. 
Although this characterization of the dual route 
model described above is still current among psychologists 
it is important to note that variations exist, one which 
has been described by Marcel (1980). Marcel emphasizes 
the role of the lexicon in his analysis of reading errors, 
including those involved in reading nonwords. His 
modification of the model provides for the pronunciation 
of real and nonwords by use of the same mechanism. For 
real words pronunciation can be obtained via a semantic 
procedure or via processing through the input lexicon to 
the phonological lexicon. For nonwords, segmentation of 
the letter strings is accounted for by use of knowledge of 
known letter combinations and morphemes, and the 
pronunciation found in most real words which resembles the 
nonword in structure influences the final decision. 
Comparison of Acquired and Developmental Dyslexia As 
An Alternate Method of Determining Subgroups 
Of the six varieties of acquired dyslexia which 
Marshall (1984) described, two types, "surface" and 
"phonological" dyslexia, have been judged analogous to 
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developmental dyslexia. The comparison of acquired and 
developmental dyslexia as a means of identification of 
subgroups has received little attention in the literature 
but since the reports of the correspondences involve 
in-depth case studies and reference to a model of word 
recognition it appears that at least some of the 
deficiencies in.subgroup research as noted by Doehring 
(1984) are remedied. It therefore seems worthwhile to 
summarize the few studies in this area. 
Phonological Dyslexia 
Temple (1984) reports data from two case studies of 
phonological developmental dyslexics. Both individuals 
were teenage girls of average intelligence but who 
exhibited serious word recognition problems. The 
characteristics of phonological dyslexia as listed by 
Temple are as follows: 
(1) These individuals experience severe difficulty in 
reading nonwords in comparison to their ability to read 
matched real words. Of course, all individuals will be 
facilitated in reading real words in comparison to 
nonwords but in the case of the phonological dyslexic 
extremely limited success is realized with nonword 
reading. 
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(2) When a nonword is attempted and as usually 
happens an error is committed, the error is usually a real 
word which resembles the target nonword graphically. 
(3) Errors in reading real words are often 
"derivational," meaning that words with affixes are 
frequently misread, and a common substitution is to 
produce the root morpheme only, (e.g. children_child) . 
(4) In reading aloud there is an absence of semantic 
errors which are found in "deep dyslexia," (e.g. 
lion...tiger (Barry, 1984)). However, Temple (1984) notes 
that when phonological dyslexics are asked to define 
single words as well as read them, they may at times 
define the word correctly while reading it incorrectly, 
(e.g. soloist...solicit, then defined as "sings alone"). 
(5) "Regularization" errors which are frequent in 
surface dyslexia are absent in phonological dyslexia. An 
example of a "regularization" error is reading 
sweat... sweet; here, the most common grapheme phoneme 
correspondences are applied. 
(6) There may be marked difficulty in reading 
function words, especially in connected text, while in 
isolation, function word reading may be adequate. 
(7) Errors described as "visual," in that the 
response is a word which shares graphic information with 
the target word, e.g. place... palace, are made. This type 
of error is also common among surface dyslexics. In both 
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phonological and surface dyslexics, this type of error is 
not interpreted as indicating a visual perceptual problem. 
An interpretation of the above described behaviors of 
the phonological dyslexic in terms of the logogen model of 
word recognition follows. Actually, most of the 
characteristics listed above can be explained by 
postulating a partial failure of the indirect route. 
Thus, reading of nonwords is very difficult but real words 
can be read relatively successfully as the direct route is 
functioning fairly well. Problems in reading affixes and 
function words are interpreted as related to the indirect 
route disruption, as the reading of such items is thought 
to be dependent upon grapheme-phoneme conversion while the 
more successful reading of root morphemes can be 
accomplished by use of the direct route. 
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Surface Dyslexia 
The characteristics of surface dyslexia are quite 
different from those of phonological dyslexia. Coltheart 
et al. (1983) present case study data from an acquired 
and a developmental surface dyslexic and suggest that 
the most important characteristic of these disabled 
readers is that in reading single words they achieve a 
higher percentage correct with orthographically regular 
words compared to matched irregular words. Other 
identifying behaviors are listed here: 
(1) Often, errors in reading orthographically 
irregular words take the form of "regularizations," e.g. 
reading "broad" to rhyme with "road." 
(2) With multisyllable words, errors often involve 
misplacement of stress, e.g. "deny" with the accent on 
the first syllable. 
(3) There is much difficulty in assigning the 
correct meaning to homophones in isolation, even if they 
are pronounced correctly. 
(4) Words in isolation which are pronounced 
incorectly are invariably defined according to the 
incorrect pronunciation, e.g. "bear,"..."beer, a drink," 
(Coltheart et al., 1983). Also, the tentative suggestion 
is offered that word naming of words in isolation may be 
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improved by requiring the subject to define words prior 
to attempting pronunciation. 
(5) As in phonological dyslexia, word substitutions 
described as "visual," in which target and response share 
graphic features, are common. Again, there is no 
suggestion that a visual perceptual confusion is involved 
in the commission of these errors (Coltheart, 1983). 
The theoretical explanation of surface dyslexia in 
terms of the logogen model is that the behavior is caused 
by a failure to access a previously stored representation 
of the printed word, which results in the treating of 
many real words as nonwords. As the direct route is not 
operating well the subject relies proportionately more 
upon the indirect route. This explains the greater 
success in reading regular vs. irregular words and the 
regularization and stress errors. As word-specific 
information is not easily assessible, comprehension of 
single words often occurs similarly to comprehension of 
auditory verbal input. The phonological representation is 
processed by the indirect route, whether by use of 
grapheme-phoneme correspondences, or other units, and the 
subject then "listens" to this output to interpret it. 
This explains the difficulty in acquiring the meaning of 
printed homophones and in the defining of printed words 
according to their mispronunciation. 
It should be noted that from the above discussion it 
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may be inferred that nonword reading of the surface 
dyslexic is proficient. This is not usually the case; 
surface dyslexics are not necessarily good in reading 
nonwords relative to controls, but it might be that they 
are skilled in nonword reading relative to their own 
ability to read irregular words and they are certainly 
more proficient in reading nonwords than are phonological 
dyslexics. 
Summary 
To summarize the discussion on phonological and 
surface dyslexia, phonological dyslexics can be roughly 
identified as those disabled readers who exhibit extreme 
difficulty in reading nonwords compared to matched real 
words and who do not exhibit any of the surface dyslexia 
tendencies to make regularization and stress errors. 
Their performance in reading matched regular and 
irregular words should be equivalent as they use the 
direct route to read both types of words. Derivational 
errors and problems with function words are predicted, 
especially in textual reading. In contrast, surface 
dyslexics are markedly facilitated in reading regular 
words vs. irregular words. Their regularization and 
stress errors are conspicuous, and while they find 
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nonword reading more difficult than do good readers, 
they are more proficient in this skill than are 
phonological dyslexics. 
The present author has used the word lists designed 
by Coltheart et al. (Temple, 1984; Coltheart et al., 
1979) , and the reader is directed to Appendix A for a 
description of the performance of two case study children 
on these lists as well as on other tasks. Also, in 
additional pilot work, a small number of children have 
been categorized according to their performance on these 
lists and their other reading behaviors were remarkably 
consistent with the above descriptions. Some further 
questions which appear relevant are: (1) Would one find 
that phonological dyslexics would be superior in 
homophone definition compared to surface dyslexics? (2) 
Would surface dyslexics be found superior in reading 
words with affixes and function words compared to 
phonological dyslexics? Answers to these questions 
should aid in confirming the hypothesized breakdowns and 
areas of relative strength in terms of the logogen model 
described above. 
Summary 
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The purpose of the previous section was to provide 
evidence that reading disability subgroups do exist, to 
describe in some detail the reading behaviors of two 
proposed subgroups, surface and phonological dyslexia, and 
to offer an explanation for the patterns of relative 
strengths and weaknesses in terms of a theoretical model of 
word recognition. 
In the present study, subgroups of poor readers were 
determined very roughly according to their behavior on a 
word retrieval measure rather than by using the criteria 
outlined in the above discussion of phonological and surface 
dyslexia. Since three of the subgroup researchers (Mattis 
et al., 1975; Denckla, 1977; Pirozzolo, 1979) all describe 
one subgroup which exhibits word retrieval difficulties as 
its chief identifying characteristic, this means of grouping 
has some validity. However, its limitations are 
acknowledged; it may be that there will be considerable 
variation within both poor reader groups which will not be 
accounted for as extensive testing on other measures was 
not done. 
At any rate, the reading behavior of the children who 
exhibit considerable word retrieval difficulties will be 
examined and compared to the reading behavior of children 
who are more proficient in word retrieval in oral language. 
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If children who exhibit word retrieval difficulties do so 
because of phonological coding problems then it is logical 
to expect that they would experience more difficulty with 
phonological coding in the reading task also. Thus, we 
might expect that children who exhibit word retrieval 
slowness will experience more difficulty on tasks which 
specifically require use of the "indirect" route than 
children who are less impaired on word retrieval tasks. 
In this dissertation, three tasks which specifically 
demand use of phonological codes have been used for the 
purpose of determining "route" preference in single word 
reading. These are the reading of orthographically regular 
and irregular words, the lexical decision task with 
pseudohomophones as half of the nonwords, and the 
pronunciation of nonwords. By looking at the performance of 
the children with word retrieval difficulties on these three 
tasks it should be possible to determine if they are 
displaying uniform behavior and it should also be possible 
to determine whether they seem to prefer to use the "direct" 
or "indirect" route. A description of these tasks and a 
summary of the existing studies which examine the behavior 
of disabled readers in these areas is presented here: 
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Reading of Orthographies 1ly Regular and Irregular Words 
It is generally agreed that good readers are 
facilitated in word naming if the words are orthographica1ly 
regular in spelling. Baron and Strawson (1976) found this 
effect with a group of undifferentiated college students. 
Also, when they administered the word naming tasks to 
students who were identified as preferring to use an 
orthographic strategy (Phoenicians) and to a group which 
preferred a whole word strategy, (Chinese), the Phoenicians 
were faster in reading lower case regularly spelled words as 
opposed to irregular while the "Chinese" displayed an 
opposite pattern. Stanovich and Bauer (1978) replicated the 
regularity effect with college age subjects, but their 
study, along with that of Briggs and Underwood (1982) made 
it clear that facilitation in naming of orthographically 
regular words only occurs with words of relatively low 
frequency. 
Explanations for the regularity effect are often given 
in terms of the dual route model in that the regular words 
can be named using both direct and indirect routes which 
results in faster naming (Baron and Strawson, 1976). Briggs 
and Underwood (1982) offer the explanation that when words 
are very familiar, items of both types, regular and 
irregular, can be accessed quickly using the direct route to 
the lexicon. With lower frequency words, however, reaction 
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time to name is considerably slower which allows ample time 
to generate a phonological code which aids in naming. The 
inference is that access to the lexicon is faster via the 
"direct route" than by the "indirect route." 
Henderson (1982) offers a different explanation for the 
regularity effect in terms of the lexical analogy theory of 
Glushko. Briefly, regular words are those with many similar 
neighbors, that is, words in the lexicon which have similar 
spellings and pronunciations after the first letter. 
Exception words take longer to name since these words often 
have visually similar neighbors with different 
pronunciations. For example the irregular word "breast" 
would be slower to name than the regular word "beast" as 
there are a number of "inconsistent" neighbors including 
"feast" and "least" which conflict in pronunciation with 
"breast." 
There have been relatively few studies which 
investigate the regularity effect with young disabled 
readers. Briggs and Underwood (1982) tested good and poor 
readers age ten to twelve and found that for the low 
frequency words all readers were facilitated by orthographic 
regularity with the poor readers displaying an even greater 
effect. These "poor reader" subjects, however, do not seem 
to be typically reading disabled as were the subjects of 
this dissertation since they were identified by their 
performance on a reading comprehension measure and were able 
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to read nonwords with an extremely low error rate. Seymour 
and Porpodas (1980) , who tested four boys, mean age 
nine-five and termed "dyslexic," found some facilitation for 
these subjects in the reading of orthographica1ly regular 
words as opposed to irregular. While reaction time is not 
reported for these subjects, the error rate was 7% for 
regular words and 27% for irregular words. A problem with 
these studies, of course, is that it is difficult to make 
conclusions as to route preference when a heterogeneous 
group of disabled readers is used. Mitterer (1982) tested 
27 third grade children who were currently receiving 
remedial reading and found that as determined by their 
pattern of responding to regular and irregular words, ten 
subjects could be identified who definitely preferred a 
recoding strategy and ten subjects were found who appeared 
to prefer a direct access strategy. 
Lexical Decision Task 
On the lexical decision task the subject views letter 
strings which are either real words or "legal" nonwords and 
makes a yes or no decision as to whether the stimulus is a 
real word. With a sophisticated experimental set up the 
reaction time and correctness for each stimulus are 
of a computer. Less elegant procedures determined by use 
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involve having the subject underline the real words on a 
list and obtaining the time for performance on the total 
group of words as well as errors. 
With the lexical decision task, reaction time to real 
words is determined by word frequency with high frequency 
items being responded to faster than are low frequency 
words. Reaction time for nonwords is increased if these 
items are "double pseudohomophones," (Besner and Davelaar, 
1983), meaning that the letter string sounds like a real 
word which is a homophone in English For example , "rane" 
is a double pseudohomophone, as there exist " rain" and 
"reign." Dennis et al. (1984) have also shown that the 
properties of the real words in the experiment are important 
in determining reaction time to pseudohomophones and that a 
"pseudohomophone effect," meaning longer reaction times 
and/or a higher error rate on these stimuli, only occurs 
when there are homophones among the real words. The 
pseudohomophone effect is interpreted to be the result of 
phonological processing. The letter string is transformed 
into a phonological code which accesses the entry for the 
real word and a spelling check is needed in order to avoid 
making an error. This is time consuming and results in the 
observed longer reaction times. It should be stated that 
phonological processing is not necessary in the lexical 
decision task and that when subjects are forced to respond 
quickly (Stanovich and Bauer, 1978; Dennis et al, 1984) a 
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pseudohomophone effect may not occur. For the present 
purpose, however, we might assume that children, and 
especially disabled readers, will not be able to respond 
fast enough to avoid pseudohomophone effects. So if a child 
tends to use phonological coding in lexical access, a 
pseudohomophone effect should be evident. A useful property 
of the lexical decision task also is that the child performs 
using silent reading and thus should not be forced to use a 
strategy which is difficult for him/her. For example, on 
the nonword pronunciation task, a child is forced to use a 
phonological code access strategy as this is the only way of 
coping. However, use of phonological codes should be 
optional on the lexical decision task. Thus we should be 
able to see clearly which is the more comfortable strategy 
for the child to use in single word access. 
Findings as to whether disabled readers exhibit the 
pseudohomophone effect are inconsistent. Baddeley et al. 
(1982) presented twelve year old poor readers, age matched 
good readers, and reading age controls with a lexical 
decision task. Although the disabled readers were slower 
and made more errors than controls the same age they did 
demonstrate a pseudohomophone effect. The subjects of 
Baddeley et al. were not grouped according to possible 
subgroup membership and could have been predominately 
"surface dyslexics." Mitterer (1982) administered a lexical 
decision task to third grade poor readers who had previously 
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been identified on the basis of a word reading test as 
preferring either a whole word or a recoding strategy. His 
procedure for the lexical decision task was to display 
letter strings one at a time to the children and to have 
them respond by nodding "yes" or "no." Half of the lexical 
decisions were made with concurrent vocalization. The 
dependent measure was accuracy as reaction time was not 
recorded. Findings were that the children who were 
previously identified as preferring a recoding strategy were 
more affected by concurrent vocalization than were the 
"whole word preference" group and that under the control 
condition, (no vocalization), these recoding preference 
children made more errors of commission on pseudohomophone 
words than did the group which preferred a whole word 
strategy. Barron (1978) also administered a lexical 
decision task to good and poor readers. In this case the 
subjects were age ten to twelve and reader group membership 
was determined by performance on a reading comprehension 
subtest. The poor readers had not been previously 
identified as having serious reading problems. Half of the 
real words used with these subjects were homophones and half 
of the nonwords were double pseudohomophones. Findings were 
that the performance of the good readers was consistent with 
the pseudohomophone effect; these subjects were 
significantly slower and made more errors on pseudohomophone 
words compared to nonpseudohomophone words. Poor readers 
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were not significantly slower on the pseudohomophones than 
on control nonwords although they did demonstrate this 
trend. However they did make significantly more errors on 
pseudohomophones relative to control nonwords. Neither 
group was significantly slower on the real words which were 
homophones compared to the nonhomophonic real words. 
Results were interpreted as evidence that good readers tend 
to use a phonological code in lexical access whereas poor 
readers do not/ and that this phonological code use is 
related to the rapidity with which it can be generated. 
However, the finding that the poor readers made 
significantly more errors on pseudohomophone nonwords 
suggests that they were not totally avoiding phonological 
code usage. 
Nonword Reading 
A typical finding is that disabled readers are 
strikingly poor in their ability to read nonwords compared 
to populations of good readers. As discussed above in the 
section on the logogen model, nonword reading requires use 
of the "indirect" route and either use of grapheme-phoneme 
rules or use of larger visual to sound correspondences such 
as analogies. Baddeley et al. (1982) required fifteen 
disabled readers with a mean age of 12-10 to name words and 
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nonwords which were arranged in random order. The disabled 
readers took over twice the amount of time to name nonwords 
as did the chronological age and reading age controls and on 
the nonword lists had 41.6% errors as opposed to 6.7% errors 
for the chronological age controls and 32.4% for the reading 
age controls. Seymour and Porpodas (1980) also found that 
their small group of disabled readers was slower in reading 
nonwords compared to reading age and chronological age 
controls. Also, the performance of the disabled readers was 
characterized by increasing slowness in reaction time as the 
number of letters in the nonwords increased from four to 
six. This steepness of increase in function contrasts with 
a virtually flat function for the chronological age controls 
and a much less pronounced increase in reaction time with 
increasing word length for the reading age controls. The 
error rate for the disabled readers was greater than that of 
the reading age controls but not overwhelmingly so; it is 
difficult to know if it is significantly different as this 
information was not given. Snowling (1980) used a 
recognition task to investigate nonword reading in order to 
rule out the possibility that poor performance on this task 
could be due to articulation impairment. Her disabled 
readers ranged in age from 9-2 to 15-0 and were matched with 
normal readers in ability to read real, single words. The 
age range of the normal readers was 6-6 to 10-9. Findings 
were that the poor readers made significantly more errors 
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than reading age controls and while the good readers showed 
a developmental trend, such a finding was absent for the 
poor readers, who showed no indication of improvement with 
age. Kochnower, Richardson, and DiBenedetto (1983) 
investigated the ability of learning disabled and normal 
readers to read real and nonwords. Good and poor reader 
groups were matched in ability to read basal reader type 
words. This of course resulted in the good reader group 
being younger; good readers had a mean age of 8-2, while the 
mean age of the poor readers was 10-3. Regardless of the 
groups' equality on the basal reading measure there were 
significant differences favoring normal readers in the 
reading of nonwords. This difference was especially clear 
when responses made within two seconds were tabulated 
although there were also significant differences when scores 
for words taking up to ten seconds each were compared. 
Examination of data presented in graph form by Kochnower et 
al. (1983) suggests some variability among the poor readers 
in their ability to read nonwords. While the majority of 
the poor readers (70%) had nonword reading scores which fell 
either below the 95% confidence limit or within two points 
of this limit some of the poor readers were fair in nonword 
reading and several performed higher than normal readers. 
These chidren with relatively good scores may have been 
surface dyslexics although this is not discussed by the 
authors. 
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While there is ample evidence that disabled readers 
perform poorly relative to reading age or chronological age 
controls on nonword reading tasks, only one study located 
(Mitterer, 1982) discusses variability within a group of 
poor readers. Mitterer designated 10 of 2.7 poor third grade 
readers as preferring a whole word strategy and ten as 
preferring a recoding strategy as determined by their 
performance on a series of reading measures. Examination of 
the two groups' performance on a task involving the reading 
of 32 nonwords indicated that the whole word preference 
group achieved a mean score of 4.6 while the recoding 
preference group score was 15.5 and the good reader control 
group achieved a mean of 22.2. Thus, it seems that a range 
of scores can be expected if the disabled reader group is 
heterogeneous with regard to subgroup membership. Those 
children who are very poor in nonword reading might be 
expected to be phonological dyslexics while those relatively 
skilled may be surface dyslexics. Of course the effect of 
instruction is impossible to account for. A tentative 
hypothesis is that a phonological dyslexic who has been 
exposed to extensive phonics training may perform about as 
well as a surface dyslexic who has not had the benefit of 
such instruction. 
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Summary 
The evidence above suggests that disabled readers 
appear to experience difficulty in using phonological codes 
to access the pronunciation of printed words although this 
is seen most clearly in reference to the naming of nonwords. 
Evidence that poor readers do not exhibit a regularity 
effect in reading words and do not utilize a phonological 
code in the lexical decision task is not as convincing. 
Also, as suggested, almost all of the studies utilize 
ungrouped poor reader subjects and do not report on within 
group variability. 
Phonological Code Usage in Memory Tasks 
There is a further body of research which deals with 
phonological code usage of disabled readers, apart from the 
reading task, which bears mention. These studies deal with 
the use of phonological codes in memory tasks. 
Liberman et al. (1977), employing a task requiring 
memory for visually presented letter strings, found that 
second grade good readers were considerably hampered by 
phonetic similarity of letters. The poor readers, while 
committing more errors overall, did not seem greatly 
affected by this attribute of letters. One interpretation 
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which was suggested was that the detriment in the good 
readers performance was caused by their use of rehearsal 
and that the poor readers did not rehearse. In order to 
eliminate the possibility of this variable, Mark et al. 
(1977) conducted a different type of memory experiment, 
again with second grade good and poor readers. A list of 28 
words was presented visually and the subjects were asked to 
read them aloud. No mention was made of a subsequent memory 
task. Immediately following the reading task, subjects were 
presented with 56 words, 28 of which were foils, half of 
which rhymed with original list words but which were 
visually dissimilar. For example, if a list word had been 
"know," a rhyming foil would be "go." Subjects indicated if 
each word was "old" or "new." Good readers made 
significantly more recognition errors on rhyming foils than 
on non-rhyming foils, (20.4% vs. 4.8%), while poor readers 
did not significantly differ according to foil type, with an 
error rate of 16% on rhyming foils and 12.4% on non-rhyming 
foils. Results were interpreted as evidence that the 
phonetic representations of good readers were more 
"persistent" than those of poor readers. Byrne and Shea 
(1979) used a similar memory task to that of Mark et al. 
(1977) with comparable results. A variation was the 
inclusion of both semantic and rhyming foils. Poor readers 
did not commit as many errors on rhyming foils as did good 
readers but rather made errors on semantic foils. The 
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authors conducted a second experiment with the same 
subjects, this time using nonwords as stimuli. Total errors 
did not differ between skill groups and both groups made 
significantly more errors on rhyming foils than on control 
words with the poor readers displaying a somewhat less 
pronounced effect in this regard. The interpretation 
offered by Byrne and Shea (1979) is that possibly poor 
second grade readers are more similar in their cognitive 
processing to younger children who are notorious in their 
inability to separate meaning from phonetic qualities of 
spoken words. Thus, with nonwords as stimuli there is no 
meaning to distract and it is easier to concentrate upon 
phonetic attributes. This is an interesting explanation, 
suggestive of a developmental delay rather than of a deficit 
in phonological coding processes. 
A memory task involving auditory presentation of 
sentences was administered to second grade good and poor 
readers by Mann et al. (1980). Sentences of differing 
syntactic structure, thirteen words in length, and varying 
by their meaningfulness and the presence or absence of 
rhyming words, were read twice to subjects whose task was 
immediate oral recall. Mean errors in recall were 5.3 for 
poor readers and 4.7 for good readers but consistent with 
previous results poor readers were not significantly 
different in error rate on non-rhyming vs. rhyming word 
sentences. Good readers, however, were significantly 
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different in error rate on the two types of sentences with 
significantly more errors committed on the rhyming 
sentences. Again, the interpretation offered was that the 
poor readers fail to effectively utilize phonological 
coding. 
A different explanation of the finding that good 
readers appear more aware of the phonological attributes of 
spoken words than are poor readers is offered by Brady, 
Shankweiler, and Mann (1983). With third grade good and 
poor reader subjects the findings of previous studies in 
which good readers were more affected by sound similarity of 
words in memory tasks than were poor readers were confirmed. 
Their effect was not as pronounced as in previous studies 
possibly as the phonemic confusability effect may be limited 
to younger children. The novel part of the present work 
dealt with the question of auditory perception. Both good 
and poor readers performed in an equivalent manner on a test 
of perception of environmental sounds in both unmasked and 
masked conditions as well as on a test of perception of 
spoken words in the unmasked condition. However, there were 
significant differences between reader groups in the 
perception of words in the masked condition. Errors did not 
vary according to word frequency so it was felt that 
knowledge of word meanings did not account for the findings. 
The authors concluded that poor readers exhibit a speech 
encoding deficit and that they require more complete 
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information in order to detect the spoken sounds of words in 
comparison to good readers. These findings were confirmed 
by Godfrey et al. (1981) who also found that disabled readers 
performed more poorly than controls on measures of speech 
perception, in this case, tests of identification and 
discrimination of synthesized voiced stop consonants. 
Summary 
In summary, results of five different studies indicate 
that young good and poor readers do not appear to be equally 
affected by the phonetic properties of linguistic stimuli as 
indicated by their memory and auditory discrimination 
performance. In memory for letters and words presented 
visually or auditorily, good readers appear to be more 
hampered when stimuli are phonetically similar than are poor 
readers, who tend to make errors regardless of the sound 
characteristics of the stimuli. These results have been 
interpreted to indicate that young good readers engage in 
phonological coding while poor readers do not. The reasons 
for this behavior are not clear, however. Poor readers may 
be developmenta1ly delayed and may be encoding visual or 
semantic attributes of stimuli at an age when good readers 
have become attuned to phonological codes. Another 
explanation is that poor readers may suffer from subtle 
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auditory perceptual deficits which contribute to this 
behavior. 
Oral Language Skills and Reading Disability 
Introduction 
While most researchers agree that the majority of 
disabled readers exhibit oral language difficulties, 
(Vellutino, 1979; Menyuk and Flood, 1982), the nature of 
this relationship is still far from explicit. It is 
generally agreed that a preschooler who exhibits oral 
language difficulties is at high risk for later academic 
learning, including reading (Aram and Nation, 1980; Menyuk 
and Flood, 1982) . Such children may exhibit continuing 
oral language problems in the elementary school years and 
beyond, along with written language difficulties. Another 
possibility is that some children with preschool oral 
language difficulties may not present overt oral language 
difficulties later on, yet experience difficulty with the 
written aspects of language. As Maxwell and Wallach 
(1984) suggest, language difficulties may change in form 
over time; oral language problems can "go underground" and 
emerge as reading, spelling, and written expressive 
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difficulties. Still another category are the disabled 
readers who reportedly had normal oral language competency 
prior to school entrance. Nobody expected these children 
to experience reading problems. It may be that this group 
of disabled readers' oral language problems are extremely 
subtle and can only be detected on speeded tasks or when 
metalinguistic skills are tested (Menyuk and Flood, 1982). 
In summary, then, while it is generally agreed that 
there is a relationship between oral and written language 
skills, the nature of that relationship is in need of 
clarification. One step in this direction would be to 
include descriptions of reading disabled subjects' oral 
language skills as well as IQ and reading data in all 
experimentation with such subjects. Such oral language 
information is frequently omitted, and consequently, 
experimental results are difficult to generalize to other 
populations of poor readers. The present study attempts to 
provide some information as to the oral language skills of 
the subjects by categorization into two groups according to 
proficiency on a rapid naming task. Information as to 
fluency, number of semantic units in story recall, and 
speeded comprehension of single spoken words of subjects 
can then be compared for the two groups differing in this 
one oral language parameter. 
The literature dealing with oral language of 
disabled readers is extensive and it is beyond the scope 
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this paper to attempt a comprehensive review. Thus, 
only studies which relate to fluency in oral communication, 
story comprehension, and speeded receptive comprehension 
11 he included, as these relate to the topics under 
investigation in the current work. 
Fluency in Verbal Expression 
In spite of the many descriptions of performance of 
poor readers on a number of formal language measures, 
information as to the expressive language skills in more 
ecologically valid situations is not plentiful. Thus, 
readers of the research often fail to obtain a sense of 
what such children would "really be like" in normal 
communicative settings. One study (Wiig, Semel and 
Nystrom, 1982) was located which included an analysis of a 
natural language sample of poor readers who were also 
determined to exhibit word retrieval problems. The 
subjects were 16 children, ranging in age from 7-6 to 8-6, 
whose grade level scores on a word recognition task ranged 
from 1.6 to 2.5. These poor readers were also judged to 
have oral language problems according to their functioning 
on several measures. The authors obtained spontaneous 
language samples of 50 consecutive utterances for each 
subject and analyzed them for indications of word finding 
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difficulties according to five criteria. Evidence of word 
retrieval difficulties in natural language expression were 
found for 14 of the 16 poor readers. These 14 children 
were also those whose naming times on the Naming Pictured 
Objects Test (essentially a rapid naming test with eight 
objects repeated to a total of 32 items) were longer than 
one standard deviation above the mean of the control group. 
Thus, there is evidence that young children who exhibit 
slow naming times on a confrontation naming task also 
experience word retrieval difficulties in a more natural 
communicative situation. It should be noted, however, that 
these subjects also demonstrated oral language difficulties 
in other areas and would be considered as having a 
"language learning disability." Also, these children had 
WISC-R Verbal IQ scores which ranged from 80 to 98 with a 
mean of 92.7. The disabled readers in the present study 
all achieved Verbal IQ scores of 90 or above with a mean of 
100.1 and 104.9 for the eleven-year-old and ten-year-old 
poor word retrieval subjects, respectively. According to 
teachers and parents most of the children in the current 
study were not considered to have obvious oral language 
problems. Information as to their fluency in a relatively 
natural expressive language task is therefore interesting 
information, not previously available. 
Story Comprehension 
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There have been several studies which have 
investigated the story recall of reading disabled children. 
Weaver and Dickinson (1979) examined the performance of 
reading disabled children ages 9-0 to 11-11 and 13-0 to 
15-11 in their retelling of four simple narratives. 
Subjects listened to two stories, after a short, filled 
delay retold each story, and the process was then repeated 
with the other two stories. Results indicated that when 
protocols were scored for story grammar categories the 
reading disabled subjects who were higher in verbal IQ 
performed equivalently to normal readers of the same age. 
The poor readers with lower verbal IQ scores, who were also 
older, recalled proportionately fewer categories in which 
the normal readers performed best. Thus it was suggested 
that these lower verbal IQ subjects may not have a well 
developed sense of story grammar. In order to examine 
other aspects of the retellings which were more related to 
issues of fluency the protocols were rescored according to 
different criteria. The major finding was that the normal 
readers were much more adept than the reading disabled 
subjects at reproducing verbatim information. Normal 
readers also included words which indicated temporal and 
causal relationships between propositions to a greater 
extent than did the disabled readers. A comparison of 
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performance within the disabled reader group suggests that 
the higher verbal IQ group included more verbatim 
information than the lower verbal IQ group. Total number 
of words and time to reproduce the retellings were not 
reported. 
Marlowe, Egner, and Foreman (1979) presented nine- 
year-old reading disabled subjects with reading and 
listening comprehension tasks and found that with auditory 
presentation their poor readers performed in a manner 
equivalent to good reader controls. The comprehension 
tests consisted of recognition questions and recall 
questions; both groups performed better on the recognition 
task. In this study there were no retellings included in 
the comprehension measures. The authors also emphasize 
that the poor reader subjects were those who exhibited word 
recognition difficulties, not primarily reading 
comprehension difficulties, and who performed well on a 
receptive vocabulary task. 
Samuels and Horowitz (1978) administered reading and 
listening comprehension measures to good and poor reader 
sixth grade subjects. The poor readers were identified by 
performance on a group reading comprehension test and also 
by supplementary word recognition speed tasks. Dependent 
measures were the number and level of literal and 
inferential ideas recalled as well as performance on a 
There were no significant group multiple choice test. 
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di-fferences found on the recall of literal idea units for 
either easy or hard texts when these selections were read 
to the subjects. However, there were differences on a 
multiple choice test, and recall of inferential units was 
not mentioned in this rather brief report. 
A final study is reported although the subjects were 
community college adults who had been diagnosed as having 
verbal learning disabilities. Control groups were from the 
normal community college population as well as university 
students and third and sixth grade children. Subjects 
listened to simple narratives and retold them 24 hours 
later. The pattern of recall based upon story grammar 
categories was similar for all groups, as "outcomes" were 
recalled best, with "beginnings," and "attempts" tied for 
second place. Regarding issues of fluency, there was a 
nonsignificant trend for the Id students to recall fewer 
words; their recalls contained fewer words than the sixth 
graders and only slightly more than the normal third 
graders. 
The studies reviewed suggest that poor readers who 
listen to fairly simple material can comprehend as well as 
normal readers when the measure is answering questions or 
when recall is scored according to whether story grammar 
categories are mentioned. Two studies employing subjects 
of widely varying ages suggest that reading disabled 
subjects tend to be less verbose and to recall less of the 
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surface structure of the original when compared to 
controls. it also may be that recall of material which is 
challenging in content may reveal comprehension differences 
between good and poor readers which simple narratives do 
not uncover, and it should be noted that Stanovich (1982) 
has reviewed the literature on reading and listening 
comprehension and suggests that there is evidence that poor 
readers do exhibit comprehension deficits independent of 
their word recognition deficits. 
Speeded Verbal Comprehension Tasks 
This section will include reviews of several studies 
which have investigated the rate at which disabled readers 
can comprehend short spoken language inputs, either one 
sentence or one word. As the items used are those which 
tap information which is presumably possessed by most 
children regardless of reading status, speed of processing 
is usually the dependent variable of interest although 
accuracy is also reported. 
Prawat and Kerasotes (1978) investigated the speed 
of sentence comprehension of good and poor second grade 
readers. Subjects listened to statements involving 
properties of animals, e.g. "A cat has whiskers, and 
responded verbally to the truth value. The difference in 
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verification time favoring the good readers only approached 
significance (p <.06) for the true sentences. For the 
false sentences, there were no group differences, t(18) = 
1.30, p <.21). Reasons for the lack of group differences 
may be due to the fact that that IQ scores of the poor 
readers were somewhat above average, (mean IQ 114.9), and 
that these subjects were possibly not severely deficient in 
reading as they were second graders and achieved a reading 
grade level score of 2.0. 
Moore, Kagan, Sahl, and Grant (1982) studied a 
variety of information processing skills of 35 reading 
disabled boys over a two year period. These poor readers 
appear to have been several years below expected reading 
level in word recognition. Tasks of interest for the 
purposes of the present review included sentence 
comprehension and single word categorization. The poor 
reader subjects were separated into two groups according to 
reading level and the goodness of match with controls. One 
group of poor readers was significantly slower than their 
controls to evaluate the validity of aurally presented 
statements. There was also a significant group by sentence 
truth interaction: poor readers were slower on false items 
compared to true items while their good reader controls 
exhibited the reverse pattern. It is interesting that 
processing time did not vary according to syntactic 
structure of the sentences. Rather, semantic content 
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appeared to be the variable which affected reaction time. 
Another interesting finding is that the reading disabled 
subjects experienced the most difficulty on sentences which 
contained the critical information in the last word, e.g. 
"Fingernails are chewed by moths." This was not true of the 
control subjects. It is also of note that the performance 
of the reading disabled subjects on the sentence 
verification task was remarkably stable over a time period 
of six months; (r = 0.70). At a somewhat later date, 29 
reading disabled subjects of the original group categorized 
spoken words. Subjects were given the category name 
(clothing, animals, food) and responded to each aurally 
presented word manually. It should be noted that the 
distractor items for each category were not members of one 
other category; for example, incorrect choices for the food 
category included "artist" and "blanket." Findings were 
that the poor readers were significantly slower to 
categorize a spoken word than were good readers. The 
average time for the poor readers was 470 msec, while the 
good readers' average was 370 msec. Another task, one of 
detection of the word "to" in spoken sentences, indicated a 
small but significant difference in accuracy of detection 
between reader groups, with poor readers committing an 
average of 2.6 errors, and good readers .9 errors. What is 
interesting is that the poor readers generally responded 
later into the sentence than did good readers, suggesting a 
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slower language comprehension rate in general, consistent 
with performance on the sentence verification and spoken 
word categorization tasks. Moore et al. report that 
although the reaction times were not significantly 
correlated with IQ scores, reading accuracy did correlate 
with language processing reaction time; the poorest readers 
exhibited longer response times. Also, a small group of 
seven poor readers appeared to contribute to the 
significant group difference while many poor readers 
achieved reaction times within the range of controls. 
The findings of Moore et al. (1982) in regard to 
categorization of a single spoken word are consistent with 
those of Lorsbach (1982). In this study, 20 disabled 
reader subjects age 9-6 to 11-6 with IQ scores ranging from 
87 to 120 (mean 102) listened to four lists of 12 words 
each. Each list was composed of instances from two 
categories which varied according to relatedness and 
category dominance. Examples of category instances which 
were related were "flower" and "tree," and examples of 
unrelated categories were "weapon" and "chicken." A "high 
dominant" item was a more typical instance of a category; 
for example, "robin" would be considered a high dominant 
instance and "chicken" a low dominant instance for the 
"bird" category. Subjects listened to each item and 
responded verbally with one of the two possible category 
names. Results indicated significantly longer response 
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times for reading disabled subjects compared to normal 
reader controls. Also, the reading disabled subjects, but 
not the good readers, were significantly slower to 
categorize words which were semantically related than they 
were to categorize unrelated words. 
Summary 
This review of the literature suggests that compared 
to good readers, reading disabled children might be 
expected to be less fluent in verbal expressive tasks; in 
spontaneous language they may experience word retrieval 
difficulties. In attempts to retell stories, they may 
reproduce less of the verbatim content than do good readers 
although other measures suggest that they comprehend as 
well, at least in regard to material which is relatively 
simple for children their age. Performance of disabled 
readers on speeded language comprehension tasks suggests 
reader group differences as well as on expressive measures. 
In general, then, the reading disabled child might be 
expected to exhibit subtle limitations in expressive and 
receptive aspects of language. As has been discussed 
previously, however, reading disability is not a uniform 
condition; some disabled readers are possibly more impaired 
in oral language functioning than others or are deficient 
in only particular aspects. The present study will attempt 
88 
to provide information as to the language functioning in 
receptive and expressive domains for two groups of reading 
disabled children differentiated according to their rapid 
naming proficiency. 
On the Relationship Between Naming Speed and 
Short Term Memory 
In chapter one it was stated that difficulties in 
speed of retrieving names as well as limitations in short 
term memory for verbal and verbally recodable stimuli were 
frequently observed in disabled readers. Although these 
problems have been studied separately, a connection is now 
apparent. The purpose of this section is to explain this 
relationship. 
Although limited short term memory span has been 
attributed to inattention, lack of motivation, and failure 
to use strategies such as rehearsal, it is apparent that 
short term memory differences between reader skill groups 
persist when these factors have been controlled (Torgesen 
and Houck, 1980). Consequently, Torgesen and Houck 
suggested that slowness in encoding the stimuli in memory 
tasks is a possible explanation for reduced digit span 
performance on the part of poor readers. Similarly, 
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Dempster (1981), in a thorough review of the literature on 
memory span, concluded that the only variable 
unquestionably involved in accounting for variability in 
memory span between and within age groups is "item 
identification," a term which refers to the process of 
making contact with the phonological code in long term 
memory, as well as contact with the semantic code. A task 
in which a subject views a picture and names it as quickly 
as possible is regarded by Dempster as a direct measure of 
the time required to contact the phonological code, 
uncomplicated by any comparison or decision processes. In 
a short term memory task, incoming stimuli, whether 
presented visually or auditorily, must make contact with 
stored representations in long term memory in the encoding 
or identification process. The assumption is that in both 
a word retrieval task and in a short term memory task 
where the stimuli are verbal or verbally recodable, the 
same phonological codes must be accessed. Many theorists 
hold that there is a limited amount of processing capacity 
available and if an individual is slow to identify items 
in a memory span task then there will be less capacity 
remaining for storage of codes for these items. Thus, slow 
phonological code access will result in reduced memory 
span. 
There are several studies in which correlations 
between memory span and item identification speed were 
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demonstrated. Mackworth (1963) found that there was a high 
correlation between speed of naming stimuli and memory 
span for the same stimuli. That is, digits are named 
relatively faster than pictures, and digit span is longer 
than the memory span for pictures, for both adults and 
children (Dempster, 1981). With young children, ages three 
to six. Case, Kurland, and Goldberg (1982) found a 
correlation of r =-.74 between memory span for spoken 
words and speed of repeating spoken words from the same 
set. The spoken word repetition task, termed a measure of 
"operational efficiency" by Case et al., seems ideally 
suited to very young children and presumably involves 
phonemic recoding, access to, and execution of a speech 
motor program. Case et al. (1982) also found with 
subjects ranging in age from five to ten years a 
correlation between speed of counting items and their "M 
space" score (an estimate of working memory capacity) of 
r =-.69. A task of counting items as quickly as possible 
demands retrieval of the number names from long term 
memory and would be considered similar to an "item 
identification" task. 
A slightly different way of viewing the relationship 
between short term memory span and speed of item 
identification is provided by Baddeley et al. (1975) who 
demonstrated that memory span for words of longer spoken 
duration was reduced relative to the span for words of 
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shorter spoken duration with the frequency and number of 
phonemes of the words on both types of lists equated. 
Baddeley et al. explain their results in terms of the role 
of the articulatory verbal loop, an auxiliary system of 
working memory. 
The correlations between item identification speed 
and memory span mentioned above were obtained from samples 
of normal adults and children but two studies to date 
have been located in which the relationship between naming 
speed and memory span of disabled readers was 
investigated. Spring and Perry (1983) administered a 
digit naming task as well as two picture memory span tasks 
to good and poor readers in grades three through five. 
The items in one picture memory task consisted of pictures 
with rhyming names while the other items had non-rhyming 
names. There was a significant correlation (r =.57) 
between the speed of naming digits and the non-rhyming 
memory span score but such a significant correlation was 
not found between digit naming scores and the rhyming 
memory span score. The explanation given was that both 
the digit naming and memory span for pictures tasks 
require "high speed phonetic coding," or, in other words, 
the stimuli must make contact with the phonetic codes 
stored in long term memory, and this must be done quickly 
if capacity for storage is to be available also. However, 
phonetic coding is impaired when the stimulus labels 
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rhyme, and here, presumably, a phonological code would not 
be useful to the extent that it was with non-rhyming 
items. Memory spans for rhyming items were lower for both 
good and poor readers and not significantly different. 
In another study which investigated the relationship 
between naming speed and memory span in good and poor 
readers, Ensslen (1981) found a significant negative 
correlation between the scores on reproductive serial 
memory tasks for letters and naming speeds for letters 
(r =-.79), and a correlation of r =-.72 between color 
naming task scores and a serial reproductive memory task 
for colors. However, these significant correlations held 
only for the children who were described as purely 
dyslexic and without serious oral language impairments, 
while for the group of dyslexic children who exhibited 
additional oral language difficulties there were no 
significant correlations. Ensslen suggests (p. 302) that 
"different subprocesses are responsible for serial memory 
problems of differently defined groups of dyslexics," an 
explanation which seems unparsimonious. One possible 
weakness of the study is that the oral language measures 
by which the dysphasic group were identified were not well 
specified and these tests were not given to all the 
children considered "purely dyslexic" but only to some of 
them. In the present author's experience, oral language 
deficits can exist among children who achieve average 
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verbal IQ scores, so that Ensslen's claim that children 
with average verbal IQ scores did not need to have the 
language test administered seems erroneous. 
To this point, correlations between naming speed and 
memory span have been discussed. However, as Case et al. 
(1982) point out, such relationships do not provide 
evidence that slow encoding is the cause of limited rote 
memory spans. Consequently, Case et al. conducted two 
experiments to provide evidence for a causal relationship 
between these two variables. In the first study he 
obtained the reaction time for adults to listen to and 
repeat nonsense words and also tested their memory span 
for these nonsense words. In a second manipulation the 
adults were asked to count items using a different set of 
nonsense words which had been previously practiced and 
their "M span" was also determined in a task which used 
counting with these nonwords. Results of both experiments 
indicated that by reducing the extent to which the stimuli 
were familiar and thus increasing item identification 
time, the memory span was correspondingly reduced, with 
the adults' scores being comparable to those of the six- 
year-old subjects who performed the same tasks but with 
stimuli which were real words and regular counting number 
words. These results were interpreted as evidence for a 
causal relationship between speed of item identification 
and memory span; adults' reduction in memory span could be 
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predicted from their speed of repeating nonwords or 
counting objects with nonwords. 
A remaining question pertains to the various 
components of the item identification task. Possibly poor 
readers are not slower to make contact with stored 
representations in long term memory, but rather, 
experience difficulty with motor program execution. Case 
and Kurland (1980) offer some evidence that the 
differentiating factor is initial phonological code 
activation rather than motor response time. Kindergarten 
and third grade children memorized a sentence which was 
then used in a "finish the sentence" task. The sentence 
was spoken up to a specific point and the subjects' task 
was to respond with the next word as quickly as possible. 
Findings which relate to the question under consideration 
were that response times for words at the beginning of the 
sentence correlated with memory span but response times 
for words at the end positions did not. An explanation 
follows: When the subject hears the first word or first 
several words of the previously memorized sentence, the 
sentence is retrieved from long term memory in order that 
the next word can be located and articulated. Thus, speed 
of word retrieval is involved, and this parameter 
correlated with memory span. However, by the time most of 
the sentence had been spoken, as it is to elicit words at 
the end of the sentence, there was sufficient cuing so 
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that retrieval from long term memory was greatly 
facilitated, and responses did not significantly differ in 
reaction time between children with different sized memory 
spans. Articulation of words was required no matter the 
position, however. So the fact that only the items in 
positions early in the sentence correlated with span 
suggests that encoding speed but not articulatory motor 
response time contributes to retrieval speed differences. 
In the present study, scores on the digit naming 
subtest of the rapid automatic naming tasks are correlated 
with the digit span score. If the assumptions in the 
preceding discussion are valid then a significant negative 
correlation should result, indicating that children with 
the slowest naming rates also exhibit the most reduced 
memory span scores. 
Word Retrieval Studies 
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Reading disabled children have been shown to be less 
proficient in the rapid generation of verbal labels 
compared to normal achievers. This naming difficulty is 
revealed by increased errors and/or a slower naming rate on 
a variety of tasks. 
In this section the different types of naming tasks 
are described and performance on these tasks as found in 
the literature is summarized. 
One type of word retrieval task reported in the 
literature is that termed "rapid automatized naming" or 
"RAN" (Denckla and Rudel, 1974, 1976; Spring and Capps, 
1974) . This variety of task involves naming only a few 
items which are randomly repeated a number of times. For 
example, in Denckla and Rudel's 1976 study, one chart 
consisted of line drawings of five different "use objects," 
a comb, watch, scissors, key, and umbrella, repeated to a 
total of 50 items. When reading disabled subjects perform 
on this type of task, errors are generally few and speed 
of response is the variable of interest. Both normal and 
disabled readers displayed the same pattern of response 
times (Denckla and Rudel, 1976; Spring and Capps, 1974), 
with object line drawings taking the most time to name, 
followed by colors which are somewhat faster, with letters 
and digits being named most quickly. This pattern was 
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observed even for seven year old disabled readers. 
Children's naming rates decreased with age with normal and 
non-dyslexic learning disabled subjects appearing to reach 
a plateau at about age nine (Denckla and Rudel, 1976), 
while reading disabled subjects between the ages of nine 
and ten to twelve years had not yet reached an asymptote. 
With the RAN tasks significant differences in 
naming rate favoring normal readers have been found. 
Denckla and Rudel (1976) found their disabled reader 
subjects to perform significantly more slowly on all 
subtests of the RAN tasks as did Spring and Capps (1974), 
and Wolf (1982). 
A second type of naming task involves pictures which 
are not repeated. One such task is the Boston Naming Test 
(Goodglass and Kaplan, 1983). In its revised form it 
consists of 60 items graded in difficulty. Children are 
allowed 20 seconds for each item. Other non-repeated 
picture naming tasks are usually experimenter designed. 
Findings when picture naming tasks involving 
non-repeated items are used have been mixed. Spring and 
Capps (1974), who used non-repeated, fairly high frequency 
items, found no significant differences between good and 
poor readers in errors but did find such differences in 
naming rate. Nelson and Warrington (1980) found no 
differences in accuracy or rate in picture naming between 
reader groups. Here the items were of very high 
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frequency, e.g. "dog," and "ball." German (1984) found that 
her poor word retrieval disabled reader group made 
significantly more errors on a picture naming task for low 
frequency items only, compared to two control groups. 
However, German reported that there were no significant 
group differences in response time. Katz (1982) found that 
accuracy in naming a selected set of pictures from the 
Boston Naming Test significantly correlated with reading 
word recognition scores (r = 0.48, p <. 00 5). This 
correlation was obtained after the number of items 
correctly named was adjusted to eliminate any pictures 
which could not be correctly identified on a post test 
recognition measure. Finally, Wolf (1982) reported that 
the Boston Naming Test accuracy score (those items named 
correctly in less than 15 seconds in her study) was the 
best single predictor of word recognition as measured by 
the Gray Oral, (r = 0.7385). 
A third type of naming task which departs from the 
visual-verbal paradigm has been utilized (German, 1979, 
1984; Rudel and Denckla, 1980; Rudel, Denckla, and Broman, 
1981). These tasks include naming objects which are 
experienced tactually but not visually, (Rudel and Denckla, 
1980; Rudel, Denckla, and Broman, 1981), as well as 
completing cloze sentences given aurally and naming to 
aural descriptions. Rudel, Denckla, and Broman (1981) 
worked with subjects roughly between the ages of ten and 
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fourteen, described as (1) average achievers,(2) dyslexic 
subjects who were performing at least two years below 
expected level in word recognition and (3) non-dyslexic 
subjects, some of whom had milder reading problems, and 
others who were described as having problems in arithmetic, 
handwriting, spelling and attention. The dyslexic group 
made significantly more errors than average achievers on 
the auditory description task and on the auditory sentence 
completion task. In time to respond, however, dyslexic 
subjects were no different from the average achievers. 
German, (1979) who employed similar tasks, found that her 
disabled reader group, (1.5 grade levels below the normal 
group in reading recognition), committed significantly more 
errors than the normal readers on low frequency items for 
the auditory sentence completion task and the naming to 
description task. However, in response rate, only on low 
frequency words in the naming to description task did the 
poor readers demonstrate significantly longer naming times 
compared to controls. 
There is the suggestion, then, that possibly some 
groups of disabled readers are differentiated from good 
reader controls only when the verbal labels which must be 
accessed are of relatively low frequency. This appeared to 
be the case with the work of Rudel, Denckla, and Broman 
(1981) and German (1979). Also, the reader is reminded 
Spring and Capps (1974) , who used pictures with high that 
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frequency names, found no differences between subject 
groups in error rate although they did for response time, 
and that Nelson and Warrington (1980) did not find any 
reader group differences for naming extremely high 
frequency pictures. The findings of Wolf (1982) are 
contradictory to those of the above, however. She reported 
that while her average reader subjects demonstrated word 
frequency effects, her poor readers seemed unaffected by 
the frequency of items on the Boston Naming Test and 
"named erratically," (Wolf, 1982; p. 484). 
One possible way of categorizing naming tasks is 
according to the symbolic/nonsymbolic dimension. Pictures 
and colors are representational stimuli while letters and 
digits are symbolic. Spring and Capps (1974) tested normal 
and dyslexic boys ages 7-6 to 13-4 on rapid naming tasks 
of digits, colors and pictures. They found a significant 
ability by stimulus interaction as there was a larger 
difference between the good and poor reader groups in speed 
of naming digits compared to the speed of naming colors and 
pictures. These findings are somewhat consistent with 
those of Ensslen (1981) who found that there was a 
significant difference in naming speed between good and 
poor reader groups for letter naming but not for color 
naming. However, Denckla and Rudel (1976) did not obtain 
the above interactions and found that while their dyslexic 
subjects were significantly slower than good readers on all 
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RAN tasks that the same response time patterns were 
observed for both groups of subjects. Wolf's (1982) 
findings are also not consistent with the 
symbolic/nonsymbolic separation of tasks. Of her several 
word retrieval tasks the RAN subtest of letter naming was 
a better predictor of word recognition on the Gray Oral 
Test than was the digit naming subtest. Here, the 
correlation between the rate scores on the letter naming 
task and the Gray Oral was r = -0.7048 while the digit 
naming and reading test correlation was r = -0.6681. Also, 
Wolf found the accuracy score of the Boston Naming Test, 
which consists of pictures, to be the best single predictor 
of word recognition level (r = 0.7385). Rather than 
separating tasks into symbolic vs. non-symbolic categories, 
Wolf appears to favor "linguistic" vs. "non-linguistic" 
categories. She noted that her "F" set test, a task in 
which subjects are given one minute to produce as many 
names which begin with "f" as possible, along with rapid 
naming of letters and production of picture labels on the 
Boston Naming Test were the best predictors of word 
recognition and suggested that tasks which involve access 
of phonetic codes most similar to those utilized in reading 
tasks are the best predictors. However, it could be 
suggested that digit naming does involve access of phonetic 
codes also and that the correlation between this subtest 
and reading scores was still substantial. 
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A final topic for discussion concerns the nature of 
the control groups used in the above studies. In most of 
the research on naming skills of reading disabled children 
the naming rate and accuracy of a group of children who are 
deficient in word recognition are contrasted with the 
scores of children who are average readers. However, in 
several studies (Denckla and Rudel, 1976; Rudel, Denckla, 
and Broman, 1981; German, 1984 ) other types of learning 
disabled subject groups are included. Denckla and Rudel 
(1976) divided their learning disabled subjects into 
"dyslexic" (two years or more below expected reading level) 
and "nondyslexic" categories. They found that the 
nondyslexic learning disabled subjects achieved rates on 
the RAN tasks which were intermediate between those of the 
good readers and dyslexic reader groups and significantly 
different from both groups. Rudel, Denckla, and Broman 
(1981) also included a learning disabled group which was 
not severely impaired in reading. This group was described 
as reading less than one year below expected grade level 
with problems in other subject areas as well as possibly in 
attention. Results were that in accuracy of response this 
nondyslexic group of Id subjects did not differ 
significantly from the dyslexic subjects as both groups 
committed significantly more errors than did controls. In 
rate of response, however, there were no significant main 
and in fact the learning disabled effects for group, 
103 
nondyslexic subjects were significantly faster than the 
good readers and the dyslexics in picture naming for low 
frequency items. The authors suggested that errors made on 
the naming tasks possibly were committed for different 
reasons and that the dyslexic subjects truly experienced 
difficulty with name retrieval while the other "Id" group 
committed errors due to impulsivity. German (1984) 
selected two experimental groups of learning disabled 
subjects which unfortunately were not described in terms of 
reading levels. However, an interesting inclusion was the 
separation of these two subject groups according to word 
retrieval status. Learning disabled children designated as 
having word-finding problems and those judged free of such 
deficits were identified by a questionnaire which was 
completed by their teachers as well as by their performance 
on a rapid naming screening task. The three naming tasks 
administered were naming pictures, naming to open ended 
sentences (presented aurally) and naming to aural 
description. Results suggested that although the "Id 
without word retrieval group" had been selected as free of 
naming problems, in testing, some difficulties were 
revealed. This group of "good retrievers" performed 
similarly to the normal readers on naming pictures but made 
more errors than normal readers on aural sentence 
completion and naming to description. In reaction time the 
"Id without naming problems" subjects were significantly 
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slower than good readers on the aural sentence cloze task 
only. As might be expected the word retrieval deficit 
subject group made significantly more errors than the other 
two groups on all three tasks. In naming rate this group 
of poor word retrievers was significantly slower on the 
aural cloze and naming to description. Thus, children who 
are rated as normal in word retrieval in conversational 
situations and who perform in a manner equivalent to good 
readers on a screening task, (possibly object naming?), can 
nevertheless be discriminated from good readers if naming 
tasks which are demanding enough are administered. 
Word Retrieval Tasks - Summary 
In summary, word retrieval tasks which have been 
used experimentally include the Rapid Automatic Naming 
Tasks, where a small number of stimuli are repeated, 
usually to a total of 50 items. Picture naming of 
nonrepeated items is also a common task. Recently, 
intramodality naming tasks, e.g. aural cloze, have been 
added to the array of word retrieval tasks. 
Although certainly there is much evidence which 
indicates that many poor reader subjects perform more 
slowly and less accurately than good readers on naming 
tasks there are a number of variables which should be 
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considered. The frequency of items is one such variable; 
it may be that some disabled readers will only reveal 
naming difficulties on low frequency items. The type of 
stimulus item is another factor; there is some evidence 
that suggests that pictures may be relatively easier to 
name than digits or letters for poor readers. This 
statement needs clarification, as it is well established 
that pictures, (and colors) are named more slowly than 
digits and letters for all subjects. However, there may be 
a reader group by task interaction for some disabled 
readers suggesting that they are, relative to good readers, 
experiencing more difficulty in naming of digits and 
letters than they are with pictures. A final consideration 
9 
is that one should carefully examine the subject IQ data. 
While most studies utilize the 90 IQ cut off point some do 
not report verbal IQ scores but only full scale IQ scores. 
Thus, a subject with a full scale IQ over 90 still could 
have achieved a lower verbal IQ score. Verbal IQ may be an 
index of the severity of an expressive oral language 
problem. Wiig, Semel, and Nystrom's (1982) finding that a 
rapid naming of pictured objects task which included 
relatively high frequency items was a good predictor of 
reading difficulty might have been influenced by the fact 
that their poor reader subjects had reported Verbal IQ 
scores ranging from 80 to 98. If the subjects had had less 
severe language problems such a task may not have been a 
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good predictor and the recommendation of its use for a 
wider range of poor readers is guestionable. 
The present study includes the RAN tasks, the Boston 
Naming Test, and a picture naming task which utilizes 
pictures identical to those used in the picture 
categorization task. An additional "naming" task is the 
Posner Same Name task, which requires no articulation. 
Although the more demanding naming tasks, aural sentence 
cloze and naming to description, are not included, the RAN 
tasks allow the comparison of symbolic vs. nonsymbolic 
naming. The present study also utilizes subjects whose 
Verbal IQ scores are 90 or above. Also, a group of 
disabled readers who are relatively skilled in naming are 
included in order that their naming behaviors may be 
compared with a group of subjects who are significantly 
poorer in word retrieval. 
CHAPTER III 
PROCEDURES 
Organization of Chapter 
Chapter Three begins with information regarding 
subject selection, subject grouping, and subject 
characteristics. This is followed by a description of the 
experimental tasks and procedures used in their 
administration. 
Subject Selection 
The subjects were 31 disabled readers and 22 good 
readers, ranging in age from 9-6 to 11-11, who were 
identified through a variety of sources. These subjects 
were selected from a slightly larger pool of 34 poor readers 
and 26 good readers, in order to match good and poor 
subjects by age, when possible on the IQ measure, and 
according to sex. 
More subjects were sought but obtaining disabled reader 
subjects proved to be a difficult undertaking and it was 
necessary to search in a variety of settings in the Western 
Massachusetts area. Of a total of 34 experimental subjects, 
15 were obtained from the files of a clinic which 
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serves learning disabled individuals; six were obtained from 
a day school for learning disabled children, four were 
located at a residential school for reading disabled 
children, three were currently attending a summer remedial 
program at a different private residential school for 
learning disabled children, two children were referred by 
special education personnel from public schools, one was 
referred by a reading clinician who worked privately, and 
one by an officer of the local organization for parents of 
children with learning disabilities. In addition, one 
subject was the brother of a referral child. A breakdown of 
sources of reading disabled subjects by age and word 
retrieval status is presented in Table 1. 
It should be noted that in spite of the fact that only 
two children were referred by public school personnel, a 
total of 16 children, mainly clinic referrals, were 
currently attending a public school, or had been, up to the 
present time, attending such an institution. Also, one 
additional child attended a clinic program mornings and the 
public school in the afternoons. 
An attempt was made to obtain a greater number of 
public school subjects. Special education directors in a 
number of communities agreed to participate as did a number 
of school principals. These school administrators asked 
their special education teachers to send home with 
appropriate children letters explaining the project and 
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TABLE 1 
Referral Source of Disabled Readers 
Reader Group* 
ABC 
14 7 
6 0 0 
10 1 
111 
0 3 1 
12 0 
* A - Disabled Readers, 
B - Disabled Readers, 
C - Disabled Readers, 
Ages 9-6 to 11-10 
Clinic 
Day School for L. D. Children 
Public School 
Summer L. D. Residential Program 
Residential School for L. D. Children 
Private referral 
poor in word retrieval, age ten 
poor in word retrieval, age eleven 
faster in word retrieval. 
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requesting participation. However, even in cases where it 
was quite certain that the teachers were co-operative, only 
two subjects were obtained through this procedure. Part of 
the problem seems to have been that there were few children 
with word recognition deficits at or below the twenty-first 
percentile on the reading subtest of the WRAT, as originally 
requested, who also had achieved IQ scores of 90 or above. 
In one community, whose special education director had 
originally assured the author of many such subjects, only 
one child was finally deemed to fit the requirements, and 
her parents refused permission. Much of the problem also 
appears to have been poor parent response. In one community 
where two resource room teachers are personally known to the 
author, ten letters were sent home with children who had 
been carefully selected as appropriate by these teachers 
but only one parent responded. Perhaps if phone follow-up 
had been possible more parents would have consented. 
However, according to state law names of parents and 
children cannot be released by public school officials so 
such contact was never possible. 
It did prove easier to obtain control subjects. Of 10 
eleven-year-old good readers, seven attended parochial 
school, and three, public school. Of 10 ten-year-old good 
readers, four attended parochial school, and six, the public 
school. It is felt that in the case of good readers, parent 
response was fairly good because of interest in obtaining 
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the Wechsler IQ results. 
In addition to the 26 control children and 34 
experimental children whose scores were acceptable on the 
basis of age, IQ, and WRAT percentile, there were 26 
children, 9 good readers, and 17 poor readers, who were 
either partially or completely tested and who were 
unacceptable for various reasons which are summarized in 
Table 2. 
The final criteria for subject selection were as 
follows: 
1. All subjects achieved both Verbal and Performance 
IQ scores of 90 or above on the Wechsler Intelligence Scale 
for Children-Revised, an individually administered 
intelligence test. 
2. Disabled reader subjects had a Wide Range 
Achievement Test (WRAT) reading subtest score which fell at 
or below the 34th percentile. Good readers had scores at or 
above the sixtieth percentile on this test. 
3. Subjects were judged to be relatively free of 
emotional problems; no child currently receiving any form of 
psychological counseling was included. 
4. All subjects had normal hearing, vision, and 
articulation according to parental report and experimenter 
observation. 
5. Originally, subjects were accepted if they were 
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TABLE 2 
Reasons for Rejecting Subjects 
Disabled Readers (N=17 
No. Reason 
6 Reading level above 
percentile of 34 on WRAT 
4 Emotional Problems 
4 IQ score below 90 
1 Parental refusal to 
continue 
2 Subject asked to stop 
during session two 
Good Readers (N=10) 
No. Reason 
7 Reading level below 
percentile of 60 on 
WRAT or 1.7 years or 
more below current 
grade placement on 
Gray Oral 
2 IQ scores very high; 
difficult to match 
with disabled 
reader 
1 Articulation problem 
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between the ages of 9-0 and 11-11 years of age. In the 
final selection subjects below age 9-6 were eliminated as 
there were too few in this age range for matching purposes. 
6. Good reader subjects were eliminated if their Gray 
Oral Reading Test grade equivalent scores were equal to or 
greater than 1.7 years below their current grade placement. 
Subject Grouping 
From the group of 34 disabled reader subjects three 
experimental groups of ten subjects each were selected. 
Two of the groups were comprised of poor readers who 
exhibited considerable word retrieval difficulty as 
determined by their performance on the Rapid Automatic 
Naming Tasks (RAN) and one group consisted of poor readers 
who demonstrated greater facility on the RAN tasks. 
Of the disabled reader subjects who were slow at word 
retrieval one group of ten children was formed with an 
average age of 11-5, and one group of ten subjects with an 
average age of 10-4. These two disabled reader groups were 
matched in age to two control groups of good readers. 
Next, in order that the performance of disabled readers 
who were slow in word retrieval could be contrasted with the 
behavior of poor readers faster in word retrieval, two 
groups, one comprised of ten disabled readers faster in 
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word retrieval and one of ten good readers, were formed. 
Because it was not possible to locate a sufficient number of 
the disabled readers faster in word retrieval in order to 
have 20 such children matched in age with the 20 disabled 
readers slow in word retrieval, it was decided to take the 
number available, (ten) and to select ten disabled readers 
slow in word retrieval to match these subjects in age as 
well as ten good readers matched in age. Since most of the 
subjects in the latter two groups had been used in the first 
analysis it was necessary to analyze the data separately 
when comparing the behavior of the two types of disabled 
readers. Nine of the ten subjects in the disabled reader 
slow word retrieval group were children who served as 
subjects in the first analysis, as were eight of the ten 
good reader controls. 
Information regarding age, number, and sex of subjects 
is summarized in Table 3 for the "first analysis," the 
analysis of the twenty poor and twenty good readers. The 
same information is presented in Table 4 for the three 
groups of ten subjects each who were used in the "second 
analysis." 
Information regarding the Wechsler Intelligence Scale 
for Children-Revised scores, (WISC-R IQ), the Wide Range 
Achievement Test grade equivalent scores, (WRAT) , the Gray 
Oral Reading Test grade equivalent scores, and the 
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TABLE 3 
Age, Number, and Sex of Subjects 
First Analysis 
Reader Group Age Range Mean Age 
(months &, 
years & 
months) 
n Sex 
Poor 
Slow 
Readers 
on RAN 10- 11 to 
11- 11 
137.30 
11-5 
10 10 M 0 F 
Good Readers 11-0 to 
11-8 
135.10 
11-3 
10 8 M 2 F 
Poor 
Slow 
Readers 
on RAN 9- 9 to 
10- 10 
124.30 
10-4 
10 9 M 1 F 
Good Readers 9- 9 to 
10- 10 
124.10 
10-4 
10 8 M 2 F 
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TABLE 4 
Age, Number, and Sex of Subjects 
Second Analysis 
Reader Group Age Range Mean Age n 
(Months & 
years & 
months) 
Disabled Readers 
Faster on RAN 9-6 to 127.70 10 
11-10 (10-8) 
Disabled Readers 
Slower on RAN 9-9 to 127.9 10 
11-9 (10-8) 
9-8 to 127.5 
11-8 (10-8) 
Sex 
7 M 3 F 
9 M 1 F 
Good Readers 10 7 M 3 F 
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total time in seconds which subjects took to name stimuli on 
the four rapid automatic naming charts combined is 
summarized in Tables 5, 6, 7, and 8. First, considering the 
ten and eleven-year-old poor word retrieval groups and their 
good reader controls, (first analysis), it can be seen that 
while there are no significant differences between IQ scores 
for the eleven-year-old good and poor readers, such 
^iffer®nces do exist between the ten—year-old poor word 
retrieval group and their controls. Also, all differences 
between the two poor reader groups in this analysis and 
their controls on the reading and RAN measures are highly 
significant. 
Next, considering the 30 subjects used in the second 
analysis, there are no significant differences between 
Verbal, Performance, or Full Scale IQ scores for these three 
groups. On both reading measures there were no significant 
differences between the two disabled reader groups while 
there were highly significant differences existing between 
good and poor readers. On the RAN score, as the 
experimental group of interest was specifically created 
according to the greater facility of the members in rapid 
naming, these scores should be lower, indicating faster 
retrieval, than those of the poor retrieval control group. 
This is the case, and although the experimental group in 
this second analysis is somewhat slower than the good reader 
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TABLE 5 
Mean Wechsler IQ Scores of Subjects 
First Analysis 
Reader Group Verbal IQ Performance IQ Full Scale IQ 
Poor Readers 
Slow on RAN 
age 11 100.10 106.50 103.10 
Good Readers 
Age 11 107.60 108.20 108.40 
Poor Readers 
Slow on RAN 
Age 10 104.90 104.60 105.40 
Good Readers 
Age 10 115.00 111.30 114.80 
Note: The difference between the ten year old good and 
poor readers on the Verbal and Full Scale IQ Scores is 
significant at the .05 level. No other differences are 
significant. 
TABLE 6 
Mean Wechsler IQ Scores of Subjects 
Second Analysis 
Reader Group Verbal IQ Performance IQ Full 
Poor Readers 
Faster on RAN 104.5 109.8 
Good Readers 107.6 109.7 
Poor Readers 
Slower on RAN 100.2 110.5 
Scale IQ 
107.7 
109.1 
105.2 
Note: No differences between scores are significant 
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TABLE 7 
Mean Reading and RAN Scores 
First Analysis 
Reader Group WRAT Gray Oral Total RAN Score 
Poor Readers 
Slow on RAN 
(Grade Equivalents) (Four charts 
Age 11 3.8 2.0 198.30 
Good Readers 
Age 11 
Poor Readers 
Slow on RAN 
7.3 7.7 125.50 
Age 10 3.2 1.8 198.50 
Good Readers 
Age 10 7.3 6.6 142.00 
Note: All differences between poor readers and their age 
matched good reader controls are highly significant. 
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TABLE 8 
Mean Reading and RAN Scores 
Second Analysis 
Reader Group WRAT Gray Oral Total RAN Score 
(Grade (Seconds) 
Equivalents) 
(1) 
Poor Readers 
Faster on RAN 3.8 2.0 148.8 
(2) 
Good Readers 7.2 7.7 129.8 
(3) 
Poor Readers 
Slower on RAN 3.3 1.9 198.9 
Note: Differences between the poor reader groups on the 
reading tasks are not significant, but differences between 
both poor reader groups and the good readers are highly 
significant. Considering the RAN scores, the differences 
are significant between groups one and three, and between 
groups two and three, but not between one and two. 
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controls in rapid naming this difference does not reach 
significance. 
Task Description 
In this section the tasks will be briefly described. 
The measures used can be grouped into the categories of 
screening tasks, naming tasks, categorization tasks, reading 
tasks, a story retelling task, and miscellaneous tasks which 
include the digits forward from the WISC-R and a sound 
blending test. In addition to these, if subjects had not 
previously been administered the WISC-R, this test was 
included as part of the screening procedure. 
Screening tasks 
Screening tasks included the reading subtest of the 
Wide Range Achievement Test (Jastak and Jastak, 1978), the 
Gray Oral Reading Test (Gray, 1961), the Rapid Automatic 
Naming Tasks, and the Boston Naming Test (Kaplan et al., 
1983). The last two tasks are described in the section on 
naming tasks. 
The Wide Range Achievement Test (WRAT) Reading Subtest 
is a single word reading measure. Words are both irregular 
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and regular in spelling pattern and are arranged in rows in 
order of difficulty. There is a ten second time limit to 
name each word and testing is discontinued after ten 
consecutive errors. The raw scores can be converted to 
standard scores, percentile ranks, and grade level 
equivalents. 
The Gray Oral Reading Test (Gray, 1961), Form A, was 
used. This test consists of short, graded paragraphs, three 
at the first grade level and one for each grade level above 
grade one. Comprehension questions are asked after each 
selection but the score is based upon speed and accuracy of 
reading only. Raw scores can be converted into grade 
equivalents with separate norms for boys and girls. 
The Rapid Automatic Naming Tasks are described under 
the naming task section. 
The Wechsler Intelligence Scale for Children, Revised 
(Wechsler, 1974), known as the WISC-R, is an individually 
administered intelligence test which yields a Verbal IQ 
score, a Performance IQ score and a Full Scale IQ score. 
No reading is required; the arithmetic subtest requires oral 
reading of story problems for the more difficult items but 
if a subject has difficulty with word recognition these 
items can be read to him/her. 
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Experimental Tasks 
Naming tasks 
Four different naming tasks were employed: 
1. Rapid Automatic Naming 
The material for this task consists of four charts of 
50 items per chart. One chart consists of line drawings of 
common "use" objects,(comb, key, watch, scissors); one of 
color patches, (red, green, black, blue, yellow); one of 
numerals, (2, 6, 9, 4, 7); and one of lower case letters of 
relative low frequency, (p, o, d, a, s). These charts were 
copied from those of Denckla and Rudel (1974, 1976) and 
were made of one-quarter inch thick white Fomecor board. 
The color, letter, and numeral charts were 11x14 inches 
while the line drawing chart was larger, 10x20 inches, due 
to the size of the pictures which were photocopied from the 
Stanford Binet Intelligence Test. The color patches were 
half-inch squares which were cut from colored construction 
paper. The digits and letters were photocopies of transfer 
letters (Helvetical Medium one-half inch). Charts were 
covered with transparent contact paper. 
2. Boston Naming Test (Kaplan et al., 1983) 
This revised form of the test consists of a booklet of 
sixty of the original eighty-five pictures arranged in 
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order of difficulty. Tentative norms for children from age 
5-5 to 10-5 (and also for normal and aphasic adults) are 
provided. The score is the number of items correctly named 
in less than twenty seconds per item. If a subject fails to 
respond, provisions are made for providing semantic or 
phonological cues. Responses given after the phonological 
cues are not counted as correct. 
3. Experimental picture naming task 
This naming task consisted of four charts, each with 
twenty-one line drawings which were identical to those used 
as slides on the picture categorization task and obtained 
from Snodgrass and Vanderwart (1980). Two charts were of 
the "no" items while two charts were of the "yes" items. 
The positive items were members of six categories and the 
pictures were arranged so that three to five pictures from 
each of the six categories were present on each of these two 
charts, in random order, with no two members of one category 
immediately adjacent. 
4. Posner physical vs. name code task 
The description of this task is included under the 
naming section, although recent work (Boles and Eveland, 
1983) suggests that retrieval of name code information is 
possibly not what is occurring on the "same name" task. 
The name code task is unique in that no overt 
articulation is required. There were two lists for this 
task, each typed on a sheet of paper four and one-fourth 
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inches wide and eleven inches long. The physical identity 
task and the name identity task each consisted of 24 letter 
pairs, typed in two columns, triple spaced, with one space 
between letter pairs. The lists were photocopied from typed 
originals and were highly legible. Twelve of the 24 items 
were correct instances of either the same shape or the same 
name. An example of a correct "same shape" item is "S S," 
and an example of a correct "same name" item is "H h." 
Categorization Tasks 
1. Picture Categorization 
Selected outline drawings from Snodgrass and Vanderwart 
(1980) were converted to slides and displayed via a Sawyer 
550 R slide projector onto a 32 x 40 inch piece of white 
one-quarter inch thick Fomecor board which was placed 
approximately five feet from the projector. There were 84 
slides, 42 items which were positive instances of six 
categories and 42 which were distractors. In addition, ten 
items were used for practice. The test categories were 
clothing, vehicles, body parts, tools, musical instruments 
and furniture. The Snodgrass and Vanderwart pictures were 
used as they are realistic in detail and according to their 
authors represent the most typical way of drawing the 
concepts. The items chosen for each category were those 
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which were ranked as good exemplars of that category 
(Snodgrass and Vanderwart, 1980); no ambiguous items were 
used. 
time to the thousandths of a second for each 
response was obtained via a Pasco Scientific Memory 
Photogate Timer, Model 9215. 
2. Spoken word categorization 
The spoken word categorization task was designed to be 
an analogue to the picture categorization task. This task 
was designed by the experimenter and required the subjects 
to listen to single spoken words and to indicate whether 
each word was a member of a previously named category by 
moving a switch up for "yes" and down for "no." There were 
seventeen practice items which were names of girls with 
names of states as distractors. In addition there were 43 
test items, 23 of which were positive instances and 20 of 
which were negative instances of the three categories. The 
words for the three categories of sports, drinks, and 
relatives were chosen so that academic experience would have 
as little bearing as possible on the knowledge of these 
items. The stimuli were selected from the higher frequency 
items of the Battig and Montague (1969) lists. The 
distractor items for each category all belonged to one other 
category; for the sports category, distractors were names of 
fruits; for the drinks category, distractors were names of 
vegetables; and for the relative category, distractors were 
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names of building parts. Thus, the distractors were 
semantically related to the target items in the case of the 
drinks category but not in the case of the other two 
categories. All items used for this task are listed in 
Appendix B. 
time in seconds for each response was obtained by 
use of a Thornton type DEC-102 decade counter which was 
activated by a sound switch. 
Reading Tasks 
The reading measures described below were in addition 
to the WRAT and Gray Oral Reading Test which were used for 
screening. 
1. Regular/irregular words 
Twenty words were chosen for each of two lists of 
approximately second grade level. The words on each list 
were matched in frequency, part of speech, number of 
syllables and number of phonemes. Each list contained 19 
one-syllable words and one two-syllable word. The irregular 
list words had a total of 84 letters and the regular words, 
80 letters. Considering the total number of phonemes of all 
the words, the irregular list had 62 phonemes and the 
regular, 63. Frequency counts were obtained from Thorndike 
and Lorge (1944). All words used were from the "AA" 
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classification, occurring 100 times or more per million 
words and also occurring 1,000 times or more in a count of 
120 juvenile books. 
Irregular words were defined as those which contained a 
grapheme-phoneme correspondence which departed from those 
taught to children in phonic lessons and also words which 
contained silent letters. Examples of the former are 
"what," "of," and "once," and of the latter, "laugh," 
"talk," and "could." Regular words were defined as those 
with grapheme-phoneme correspondences regularly taught in 
phonic sequences, e.g. "that," "hear," and "take." In the 
regular words, a "silent e" in a one syllable word always 
marked a "long" vowel and there were no silent letters in 
these words. The 40 words of these two lists can be found 
in Appendix B. 
2. Lexical decision task 
This task consisted of four lists of 20 letter strings, 
each list typed on a separate sheet of white bond paper 
four and one-quarter inches by 11 inches. The letter 
strings were typed in two columns with seventeen strings in 
one column and three in the second column with triple 
spacing between stimuli. Lists were photocopied and were 
highly legible. Each list contained ten real words and ten 
nonwords. The nonwords all conformed to the principles of 
English orthography and were pronounceable. The nonwords on 
two of the four lists were double pseudohomophones, meaning 
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that their pronunciation was identical to a real English 
word which was itself a homophone. The nonwords of the 
remaining two lists were not pseudohomophones. In addition, 
half of the real words were also homophones. Homophonic and 
non—homophonic real words were balanced for visual 
characteristics as were the pseudohomophonic nonwords and 
the regular nonwords. The source of the words for the 
lexical decision task were the lists of Coltheart, Davelaar, 
Jonasson, and Besner (1977). 
3. Calfee Calfee Nonwords 
A list of 42 nonwords was taken from the Interactive 
Reading Assessment System of Calfee and Calfee (1981). The 
total list was separated into six smaller lists, four lists 
of six words each, and two lists of nine words each. Each 
list was typed in a column with triple spacing between each 
word. 
Story Recall Task 
The story which was read to the subjects for the story 
retelling task was taken from the Calfee, Calfee IRAS (1981) 
and was chosen because it was well structured according to 
the principles of story grammar. Designated by test authors 
as approximately fourth grade level, the narrative chosen 
should have been fairly easy for the subjects to comprehend. 
The content of the story dealt with fishing. Most of the 
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subjects appeared to have had some experience with this 
activity. The story is reproduced in Appendix B. 
Miscellaneous Tasks 
Included here are the Digit Span of the WISC-R, the 
Sound Blending Subtest of the Illinois Test of 
Psycholinguistic Abilities, and an experimenter designed 
reaction time measure. 
1. Digit Span 
This is a short term memory task in which the subject 
listens to strings of digits pronounced by the examiner at 
the rate of one per second and then attempts to reproduce 
them in exact order. There are two digit strings for each 
length beginning with a three digit sequence and proceeding 
up to a nine digit sequence. One point is awarded for each 
digit sequence repeated exactly as given, and testing is 
discontinued if the subject fails both sequences of a given 
length. In the present study only digits forward were used, 
not digits backward. 
2. Sound Blending 
The Sound Blending subtest from the Illinois Test of 
Psycholinguistic Abilities (1968) consists of 24 real word 
items and eight nonword items for a total of 32 items. The 
real words are all content words with the exception of one 
preposition (up) and one pronoun (me). There are 18 one- 
132 
syllable words, five two-syllable words, and one three- 
syllable word. The nonwords include three one-syllable 
strings, four two-syllable strings, and one three-syllable 
string. 
3. Reaction Time Task 
This task was devised in order to obtain the reaction 
time for the motor response involved in reacting to visual 
stimuli. The reasoning was that if differences between 
groups in picture categorization reaction time were found, 
that in order to determine if such differences were due to 
cognitive processing, a measure of motor response was 
desirable. For this reaction time task the same timing 
device which was used for the picture categorization task 
was also employed. However, in place of pictures, slides 
were prepared which displayed a small black square in either 
the upper right or upper left corner. The subject moved 
his/her finger down to stop the timer on the same side as 
that on which he/she perceived the square. 
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Administration Procedures 
Each child was tested individually either at the 
clinic with which the author is associated, at the child's 
home, or less frequently, at the child's school. It was 
necessary to work with some children in their homes as 
their parents were not able to transport them to the 
clinic. The screening procedure for children who had 
previously been administered the WISC-R took from 25 to 35 
minutes. If a child needed to have the WISC-R 
administered, as did most of the control subjects, this 
required an additional one and one-half to two hours and 
was done at the first session. The second session usually 
followed the screening session by several days to two 
weeks and took approximately one hour and ten minutes with 
a short cookie break in the middle. 
Screening Procedures 
The tests administered at the screening session 
included the WRAT, the Gray Oral Reading Test, the Rapid 
Automatic Naming Tasks, the Boston Naming Test, and as 
mentioned, for most controls and some experimental 
subjects, the WISC-R. At the second session the order of 
testing was as follows: Naming of two of the four picture 
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charts, digit span, reading of the regular/irregular 
lists, the lexical decision task, the Calfee Calfee 
nonword test, the reaction time test, the first half of 
the picture categorization task, the story listening and 
retelling task, the remaining picture categorization 
items, the Posner tasks, the one word receptive task, the 
ITPA Sound Blending Test, and the remaining two picture 
naming tasks. A brief cookie break occurred following the 
first half of the picture categorization task. 
The subjects' responses on the WRAT and Gray Oral 
Tests were tape recorded and played back later to assist 
in scoring. In this way any responses on the WRAT which 
took more than ten seconds could be discounted but the 
child did not experience the pressure of timing. The time 
to read each paragraph on the Gray Oral Reading Test was 
measured during the reading by a hand held digital timer. 
Scoring was carried out for the WRAT and Gray Oral Test 
according to the manual directions. 
The procedures for administration of the Rapid 
Automatic Naming Tasks were those reported by Denckla and 
Rudel (1976) . Subjects were asked to name the first five 
items slowly, for practice, and then to start again at the 
beginning and name all items as quickly as possible 
without making errors. Timing with a hand held digital 
timer began after the subject pronounced the first word 
and ended with the last response. Errors and self 
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corrections were recorded as well as the time in seconds. 
For the administration of the Boston Naming Test the 
procedures and scoring as outlined in the test booklet 
were followed. Subjects were started on picture number 20 
and were allowed to turn the pages themselves. Timing 
began (with the digital hand held timer) when the child 
had turned each page. Up to 20 seconds were allowed for 
each item as per manual directions. If the subject seemed 
confused as to the identification of the picture, he/she 
was given a meaning clue. If a subject failed to respond 
within 20 seconds, or said he/she did not know, a phonemic 
cue was given. This was noted on the protocol as well as 
the response following the cue. The score was the number 
correct within 20 seconds, not including any items 
responded to after a phonemic cue. A basal of eight 
consecutive pictures named correctly was required in order 
to credit early items not administered and testing was 
discontinued after six consecutive failures. 
Experimental Tasks 
Procedures for administration of the experimental 
tasks are described in the order in which they were given. 
For the Picture Naming Task, half of the subjects 
received two picture charts first, and half, the other 
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two. The subject was simply presented with a chart and 
instructed to name each picture as quickly as possible 
without making errors. Time was measured with the hand 
held digital timer and errors were noted on the protocol. 
The Digits Forward were administered according to the 
WISC-R manual directions. 
For the regular/irregular word lists the child was 
told that he/she would see a list of words and should read 
them as quickly as possible without making errors. The 
performance was timed with the digital timer and also tape 
recorded for later review so that errors could be double 
checked. 
For the lexical decision task a practice list of 13 
letter strings was provided prior to the main task. The 
child was told, "Here are some real words and some 
letters that are not real words. Use the pen to underline 
only those words which are real words." Immediate feedback 
was given after the response to each practice item. If a 
child underlined a pseudohomophone during this practice, 
he/she was told that although the item sounded like a real 
word it was not spelled like a real word and thus should 
not be underlined. The test lists were presented in the 
same order for all subjects beginning with a 
pseudohomophone list and alternating with a 
non-pseudohomophone list. The subject was told that 
he/she had to be a detective and find the words that were 
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real words and underline them as quickly as he/she could 
without making errors. The time for each list was 
measured by a digital timer. It should be mentioned that 
the subjects were not told to find words that "looked" or 
sounded" like real words in order that their strategy 
would not be influenced. 
The Calfee Calfee nonword lists were presented one at 
a time to subjects, who were told, "Here are some words 
that are not real words because they don't mean anything, 
but they are spelled like real words, so you can say them. 
Go ahead and see how many you can say." The performance 
was not timed but was tape recorded in order to facilitate 
scoring. When a child made a first erroneous real word 
response to a nonword, he/she was again told that the 
words were not real words and was asked to try again on 
that item. However, if such a response occurred again, 
nothing was said. Each child was encouraged to try every 
item but if he/she became obviously very discouraged and 
was having no success, testing was discontinued after 
eight consecutive failures. 
For the picture categorization task the subject was 
seated to the left of the projector, directly behind the 
Pasco Scientific Memory Photogate Timer. One sensor of 
the Pasco device was placed under the arm of the slide 
projector and one remote sensor was operated by the 
The timer was activated when the projector arm subject. 
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moved to the right as it began to inject the slide into 
the projector. The subject rested his/her index fingers 
on the posts of the sensor, with the right post designated 
as the "yes" side, and the left post, the "no" side. The 
words "yes" and "no" were taped to the posts as reminders. 
A category was announced and before each slide appeared, 
the experimenter said, "Ready, can you travel with this?" 
or a similar question, adapted to the particular category 
being tested. As soon as the subject saw the slide, 
he/she responded by moving his/her finger downward, thus 
breaking the infrared light beam and stopping the timer. 
The time and correctness of response were then recorded 
manually for each item and the timer was reset for the 
next trial. The subjects were encouraged to be fast and 
accurate and it was found that the best way to ensure this 
was by giving positive verbal reinforcement. 
The reaction times were calculated separately for 
correct yes and correct no responses and a median time for 
each subject was obtained, rather than a mean, in order to 
reduce the effect of aberrant responses. It should be 
kept in mind that the reaction times reported include the 
time necessary for the slide to be injected into the 
projector, which was approximately .73 seconds. 
The story retelling task followed the cookie break. 
The child was encouraged to relax and was told that the 
examiner would read him/her a story. The subject was 
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further cautioned to listen carefully, as he/she would be 
asked to retell it. The story was read fairly slowly with 
normal intonation. Immediately following, the child was 
told to pretend that he/she was telling the story to a 
friend who had never heard it and that he/she should tell 
it as completely as possible. The retelling was recorded. 
It should be noted that at no time was the child 
instructed to tell the story quickly and no timer was 
used. Rather, times were obtained from the tape recorder 
later. Retelling protocols were typed for each subject 
with an attempt to produce an exact transcription. 
For the Posner task, prior to the same shape task, a 
practice list of five positive and five negative items of 
the same shape category for letters was displayed and 
discussed. Next the subject underlined seven out of a 
total of fourteen letter pairs which had the same shape, 
with immediate feedback given as to the correctness of 
each item. Following this practice, the test sheet of 
twenty-four items was given. The subject was instructed 
to work as quickly as possible without making errors and 
to try not to skip any items. Timing was done with the 
hand held digital timer. 
The procedure for the same name task was similar, 
with appropriate practice items and instructions. 
The receptive one word task was introduced as a "word 
game" in which the child was required to listen to a word 
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and decide, for the practice items, if it was a girl's 
name. If so, he/she was to move the switch to the up 
position, at which point there was a printed "Yes." The 
child was instructed to try to be fast and accurate and 
immediate feedback was given as to the rate and 
correctness of each response. The child was reminded of 
the category before every item, with the examiner 
announcing, "Ready? Is this a sport?" ("Ready? Can you 
drink this?" "Ready? Is this a relative?") 
The ITPA Sound Blending Subtest was administered 
according to the test manual directions. This involved 
the examiner pronouncing the test items with separations 
between the phonemes at the rate of two phonemes per 
second. During this test the child is allowed to look at 
the examiner and thus may use lip clues. Test items were 
not repeated, in accordance with manual directions, unless 
it was obvious that the child had been momentarily 
distracted, which occurred infrequently. Testing was 
discontinued after three consecutive errors. Scoring of 
the nonwords was done strictly: the correct vowel sound 
had to be present in the child's production in order for 
the response to receive credit. 
CHAPTER IV 
This chapter consists of the results for the first 
and second analysis with each of these sections followed 
by a discussion. 
Results for the First Analysis 
In this section, data will be reported for the ten 
and eleven-year-old disabled readers who were slow in word 
retrieval according to their performance on the Rapid 
Automatic Naming Tasks and their performance will be 
contrasted with that of age matched good readers. 
The results are organized according to the first 
three of the four main areas of focus as outlined in 
Chapter 1. First, findings will be reported for the 
picture categorization task, followed by results for the 
three reading tasks. Next, data related to the two oral 
language measures, story retelling and categorization of 
single spoken words, will be reported. The section will 
conclude with analyses of results of the various naming 
measures along with several miscellaneous task scores. The 
fourth area of focus, the relationship between rote short 
term memory performance and word retrieval speed, will be 
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placed after the report of results for the "second 
analysis." The reason for this is that data from all 53 
subjects are used in this correlation. 
Picture Categorization Results 
The first area of interest dealt with the issue of 
possible reasons for slow word retrieval. If disabled 
readers demonstrate speed and accuracy comparable to good 
reader controls in picture categorization tasks, which can 
be accomplished without accessing language codes, this 
behavior is evidence for equivalency of semantic memory 
organization between reader skill groups. Furthermore, 
this finding might suggest that slowness in retrieval of 
names is due to factors other than semantic memory 
disorganization. 
In this experiment there were no scores available for 
one ten-year-old subject due to the fact that this 
particular subject had a physical handicap which only 
allowed the use of one hand. (It will be recalled that the 
picture categorization task required use of both hands; 
the right hand made "yes" decisions, while the left hand 
made "no" decisions.) Since this was the case, in order to 
use the ANOVA technique one subject from each of the 
remaining three groups was chosen randomly to be dropped 
in order that there would be four groups with nine 
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subjects each. In addition to the ANOVA, t tests between 
the disabled reader groups and their age matched controls 
were run, in order that the data from all ten subjects of 
the remaining three groups could be utilized. 
Results of the 2 (age) by 2 (reader group) ANOVA 
performed on scores (median time in seconds to make 
category judgments for the positive instances of 
categories) indicated no significant effect for age, 
F (1,32) = 1.113, no significant effect for reader group, 
F (1,32) = 3.385, and no significant age by reader group 
interaction (F < 1). Results of the ANOVA performed on the 
reaction time scores for the negative instances of the 
picture categorization task, however, did reveal a 
significant main effect for age, F (1,32) = 7.533, 
p < .05, and a significant main effect for reader group, 
F (1,32) = 6.029, p < .05, with no significant interaction 
present (F < 1). So, for the negative category items only, 
the eleven-year-old children were significantly faster in 
their category judgments compared to the ten-year-old 
children, and good readers were significantly faster than 
poor readers. Cell means and standard deviations for 
these ANOVA results are reported in Table 9. 
Results of the t tests performed on the separate age 
and reader groups are summarized in Table 10, where means 
of the median times to categorize pictures will be found. 
It will be noted that, in contrast to the ANOVA results 
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TABLE 9 
Picture Categorization Task 
Cell Means and Standard Deviations 
For ANOVA (n = 9) 
First Analysis 
Average Time in Seconds to Categorize Positive 
Eleven Year Old Subjects 
Poor Readers 7 = 1.417 (S.D. 
Good Readers 7 = 1.344 (S.D. 
Ten Year Old Subjects 
Poor Readers 7 = 1.478 (S.D. 
Good Readers 7 = 1.381 (S.D. 
Average Time in Seconds to Categorize Negative 
Poor Readers 
Good Readers 
Poor Readers 
Eleven Year Old Subjects 
7 = 1.502 (S.D 
7 = 1.401 (S.D 
Ten Year Old Subjects 
7 = 1.672 (S.D. 
Items 
07799) 
,12310) 
.20136) 
.12658) 
Items 
.10045) 
.12168) 
.22498) 
Good Readers 7* = 1.517 (S.D. .14834) 
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TABLE 10 
Mean Reaction Time in Seconds for Picture Categorization 
Results of t Tests 
Correct "Yes" Items 
Eleven Year Old Subjects (N = 20) 
Poor Readers X = 1.402 (S.D. .088) 
Good Readers X = 1.352 (S.D. .119) 
Not significant t = 1.07 p = . 30 df = 18.0 
Ten Year Old Subjects (N = 19) 
Poor Readers X = 1.478 (S.D. .193) 
Good Readers *X = 1.350 (S.D. .154) 
Not significant t = 1.49 p = .15 df = 17. 
Correct "No" Items 
Eleven Year Old Subjects (N = 20) 
Poor Readers X = 1.492 (S.D. .099) 
Good Readers X = 1.407 (S.D. .116) 
Not significant t = 1.76 p = .095 df = 18.1 
Ten Year Old Subjects (N = = 19) 
Poor Readers X = 1.672 (S.D. . 225) 
Good Readers X= 1.517 (S.D. .140) 
Not significant t = 1.82 p = .087 df = 17. 
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just reported, the results of the t tests indicate no 
significant differences between either disabled reader 
group and their corresponding control group in the speed 
of categorization of pictures for both positive and 
negative instances of categories. 
In order to analyze errors made on the picture 
categorization task, the error scores for the 36 subjects 
used in the ANOVA were also subjected to a 2 (age) by 
2 (reader group) ANOVA, separately for errors made on the 
positive items and for errors committed on the negative 
items. For the positive items there was no significant 
main effect for age (F <1), no significant effect for 
reader group, F (1,32) = 2.655, and no interaction (F <1). 
For the negative category instances, there was likewise no 
significant main effect of age, F (1,32) =1.750, nor for 
reader group, F (1,32) = 2.931, and no interaction (F <1) 
present. Cell means and standard deviations for error 
scores for this ANOVA are found in Table 11. 
To allow for the inclusion of the error data excluded 
from the ANOVA, the 39 subjects' error scores were 
analyzed using a t test. Results are reported in Table 12 
where it will be noted that with these analyses there was 
a significant difference between the eleven-year-old good 
and poor reader subjects on the negative category errors 
favoring the good readers. Here, the mean error score for 
the poor readers was 4.00, and for the good readers, 1.10, 
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TABLE 11 
Errors on Picture Categorization Items 
Cell Means and Standard Deviations 
For ANOVA (n = 9) 
Positive Category Errors (Total Possible Correct = 42) 
Eleven Year Old Subjects 
Poor Readers X = 2.333 (1.803) 
Good Readers X = 1.444 (1.509) 
Ten Year Old Subjects 
Poor Readers T" = 2.444 (2.128) 
Good Readers T = 1.333 (1.871) 
Negative Category Errors (Total Possible Correct = 42) 
Eleven Year Old Subjects 
Poor Readers T" = 3.556 (3.046) 
Good Readers T = 1.111 (1.764) 
Ten Year Old Subjects 
Poor Readers = 4.556 (4.693) 
X = 3.111 (3.480) Good Readers 
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TABLE 12 
Mean Errors for Picture Categorization Task 
"Yes" Items 
Eleven Year Old Subjects (N = 20) 
Poor Readers X = 2.60 (S.D. 1.90) 
Good Readers X = 1.40 (S.D. 1.43) 
Not significant t = 1.60 p = .13 df = 18.0 
Ten Year Old Subjects (N = 19) 
Poor Readers X = 2.44 (S.D. 2.13) 
Good Readers X = 1.90 (S.D. 2.51) 
Not significant t = .51 p = .62 df = 17.0 
"No" Items 
Eleven Year Old Subjects (N = 20) 
Poor Readers X = 4.00 (S.D. 3.20) 
Good Readers X = 1.10 (S.D. 1.66) 
Significant t = 2.54 p = .020 df = 18.0 
Ten Year Old Subjects (N = 19) 
Poor Readers X = 4.56 (S.D. 4.69) 
Good Readers X = 4.70 (S.D. 6.00) 
Not significant t = -0.06 p = 0.95 df = 17.0 
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t = 2.54, p = .02, df = 18.0. It should be noted that the 
total possible correct items in each category was 42. 
Occasionally during the administration of the picture 
categorization test subjects would fail to move their 
fingers so that the timer would stop. Usually in this 
case the finger would be moved so that it was in front of 
the light beam rather than going through the infrared 
light beam. Also, occasionally the instrumentation would 
fail. Such instances were labeled "bad trials" and were 
recorded as such, apart from errors. Separate t tests 
were run on the number of bad trials for the eleven-year 
old-subjects and again for the ten-year-old subjects. For 
the eleven-year-old poor readers, T = 6.700, (S.D. 4.945); 
for the eleven-year-old good readers, T = 7.700, (S.D. 
6.001), a non significant difference, t = -0.41, p = .69, 
df = 18. For the ten-year-old poor readers, the mean 
number of bad trials was 7.778, (S.D. 4.685), and for the 
ten-year-old good readers, X = 8.800, (S.D. 7.569), a non 
significant difference, t = -0.35, p = .73, df = 17. It 
will be noted that for every group there was a large range 
with some subjects committing almost no bad trials while a 
few subjects accumulated a large number. 
Summary 
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On the picture categorization task poor readers were 
not significantly slower than good readers in making 
category judgments with pictures which were positive 
instances of categories and there was also no effect of 
age for this task. However, with pictures which were 
negative instances of categories, all subjects tended to 
be somewhat slower in responding than they were on the 
positive instances and the results of the ANOVA indicated 
that the poor readers were significantly slower compared 
to the good readers. Also, the ten-year-old subjects were 
significantly slower than the eleven-year-old subjects on 
these negative items. These differences, however, failed 
to reach significance when t tests were run, with three 
subjects included who had been randomly eliminated in 
order to perform the ANOVA. 
Results of the ANOVA performed on the error data for 
the 36 subjects revealed no significant age or reader 
group differences for positive and negative catgegory 
instances. When error data for all 39 subjects were 
analyzed via separate t tests, however, there was a 
significant difference between the eleven-year-old good 
and poor readers favoring the good readers, for errors 
committed on the negative catgegory items only. 
The number of "bad trials" was not significantly 
different between reader groups. 
Reading Test Results 
The second area of focus dealt with the issue of 
reading performance. Specifically, do poor readers who 
exhibit word retrieval difficulties display uniform 
reading style preference? And if so, will that style 
preference involve a tendency to use the "direct route," 
avoiding the "indirect route?" 
Naming Regular and Irregular Words 
First, before examining the question of reading 
style, comparisons between good and poor reader groups in 
rate and accuracy of reading the two types of words will 
be reported. It will be noted from Table 13 and Table 14, 
where cell means and standard deviations for rate and 
accuracy are reported, that even though these words were 
of high frequency and of an approximate first and second 
grade level, the poor readers were significantly less 
accurate and took significantly more time, almost three 
times as long, to read each list compared to the good 
readers. Separate 2 (age) by 2 (reader group) analyses of 
variance (ANOVA) were performed on the accuracy scores, 
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TABLE 13 
Time in Seconds to Read Twenty Regular Words and 
Twenty Irregular Words 
Cell Means and Standard Deviations 
• 
Eleven Year Old Subjects 
S.D. 
Poor Readers (Regular words) T = 27.54 (19.0) 
(Irregular words) X = 30.86 (19.7) 
Good Readers (Regular words) X = 11.03 (3.15) 
(Irregular words) X = 11.18 (3.74) 
Ten Year Old Subjects 
Poor Readers (Regular words) X = 31.70 (22.3) 
(Irregular words) X = 32.60 (16.5) 
Good Readers (Regular words) X = 10.80 (2.05) 
(Irregular words) X = 10.75 (2.41) 
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TABLE 14 
Number Correct of Twenty Regular and Irregular Words 
Cell Means and Standard Deviations 
First Analysis 
Eleven Year Old Subjects 
S.D. 
Poor Readers Regular words X = 16.40 (2.67) 
Irregular words T = 15.60 (3.84) 
Good Readers Regular words X = 19.40 (.516) 
Irregular words X = 19.80 (.422) 
Ten Year Old Subjects 
Poor Readers Regular words X = 16.70 (1.83) 
Irregular words X = 15.10 (3.67) 
Good Readers Regular words X = 19.50 (.527) 
Irregular words X = 19.60 (. 699) 
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first for the irregular words and next for the regular 
words. The analysis of accuracy scores for the irregular 
words revealed a significant main effect of reader group, 
F (1,36) = 26.282, p < .01, with no significant main 
effect for age, (F <1), and with no significant age by 
reader group interaction (F < 1). Similarly, a 2 (age) by 
2 (reader group) ANOVA on the accuracy scores for the 
regular words revealed a significant main effect of reader 
group, F (1,36) = 30.471, p <.01, with no significant main 
effect for age (F < 1), and no significant age by reader 
group interaction (F < 1). Considering next the time 
taken to read the irregular and regular word lists, a 2 
(age) by 2 (reader group) ANOVA performed on the mean 
number of seconds to read the irregular list indicated a 
significant main effect of reader group, F (1,36) = 
25.318, p < .01, with no significant main effect for age 
(F < 1), and no significant age by reader group 
interaction (F < 1). Likewise, an ANOVA performed on the 
mean number of seconds to read the regular list indicated 
a significant reader group effect, F (1,36) = 15.959, 
p < .01, with no main effect of age, (F < 1), and no 
significant interaction (F < 1). 
However, more important to the question at hand is 
whether reading style preference can be determined from an 
analysis of the speed and accuracy in reading the regular 
In order to examine this issue the and irregular lists. 
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rate and accuracy scores for reading the regular vs. the 
irregular lists were compared separately for each disabled 
reader group using a t test for paired data. For the 
eleven-year-old disabled readers, nine of the ten subjects 
were faster in reading the regular list compared to the 
irregular list, and this difference was significant, 
t = 2.68, p = .025. Here, the mean time in seconds to 
read the irregular list was 30.864, (S.D. 19.7), and the 
mean time to read the regular list was 27.539, (S.D. 
19.0). The ten-year-old disabled readers' rates in reading 
the regular and irregular words are not as straightforward 
to interpret and on the surface do not appear different. 
However, one subject, although more accurate on the 
regular words than the irregular (17 correct on the 
regular words vs. 13 correct of the 20 total irregular 
words) took an extremely long time to read the regular 
words vs. the irregular words (82.52 seconds vs. 33.87). 
Examination of this subject's protocol suggests that with 
the irregular words he either seemed to know the word 
fairly quickly or decided he did not know the word, as 
evidenced by only one self correction attempt on this 
list. With the regular list, however, this child made four 
self corrections, all which took a great deal of time. 
Thus, it is difficult to say that this subject seemed to 
prefer the direct route because he was faster on the 
irregular words list, as his accuracy was higher on the 
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regular list. It was decided to analyze the data for the 
remaining nine subjects in this age group, with the 
results that for these nine disabled ten-year-old readers, 
seven were faster in reading the regular words f a 
difference which was significant, t = 5.50 / P = .000. 
Here, the mean time in seconds for the remaining nine 
subjects to read the irregular list was ~T = 32.410, and 
for the regular list , was T = 26.024. While these 
differences in favor of regular words were found when the 
rates for reading regular and irregular words were 
constrasted, there were no significant differences for the 
two groups of disabled readers when the mean accuracy 
scores for the two lists were compared. (For the eleven- 
year-old poor readers, t = 1.39, p = .20; for the 
ten-year-old poor readers, t = 1.43, p = .19). 
Next, comparing the rate and accuracy in naming the 
regular and irregular words for the good reader controls, 
there were no significant differences for either age group 
in rate or accuracy between the two types of words. For 
the eleven-year-old good readers, who read the irregular 
list on the average in 11.18 seconds, (S.D. 3.74), and the 
regular list on the average in 11.03 seconds, (S.D. 3.15), 
results of a t test for paired data indicated no 
significant difference in reading rate for the two types 
of lists; t = -0.25, p = 0.81. Similarly, for the 
ten-year-old good readers, who took on the average 10.75 
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seconds to read the irregular list and 10.80 seconds to 
read the regular list, results of a t test for paired data 
were t = 0.09, p = 0.93. Similarly, a comparison of the 
accuracy scores for the irregular and regular lists for 
the eleven-year-old good readers indicates no significant 
difference: these subjects read on the average 19.80 words 
correctly on the irregular list and 19.40 words on the 
average on the regular list; t = -1.81, p ii o
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results are similar for the ten' -year -old good readers in 
the comparison of their accuracy in reading irregular and 
regular words: the mean number correct for the irregular 
list was 19.60 words and for the regular list, 19.50 
words, t =-0.29, p = 0.78. 
In order to examine the interaction between reader 
group and rate on the two types of words, regular and 
irregular, a difference score was calculated for each 
subject by subtracting the time in seconds to read the 
regular words from the time taken to read the irregular 
words. (The discrepant scores of the one ten-year-old poor 
reader described above were not included in this 
analysis.) Thus there were 19 difference scores for the 
disabled readers and 20 such scores for the good readers 
which were analyzed via a t test with age groups combined. 
Results indicated a significant difference between the 
poor readers and the good readers; t = 3.47, p = 0.0014, 
df = 37. The mean difference score for the poor readers 
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was 4.77 seconds and for the good readers was 0.05 
seconds. This suggests that the poor readers were 
considerably aided in reading regular words as opposed to 
irregular words while the good readers were practically 
identical in their rate between the two lists. 
Lexical Decision Task 
It would be expected that the good readers would be 
faster and more accurate in making lexical decisions 
compared to the disabled readers, and this was the case, 
except that due to huge differences in the variances 
between good and poor reader groups the differences for 
rate failed to reach significance for the eleven-year-old 
good and poor readers when data were analyzed using a t 
test for samples with unequal variances. Rate data were 
analyzed using the t test, separately for each age group 
according to list type, and accuracy data were analyzed by 
use of an ANOVA, done by randomly eliminating one score 
from each of three groups to create equal size cells. 
This was necessitated by the fact that there were only 
eight scores for the response rate for the eleven-year-old 
disabled readers and nine scores for the accuracy score 
for this group. The reason for the reduction in data with 
this group is that one subject, a very poor reader, 
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demonstrated an almost total inability on the practice task 
to read any of the words. Thus, this subject was excused 
from the lexical decision task as most likely his results 
would have been meaningless, not to mention the likelihood 
of subject frustration. 'Also, rate data for one other 
eleven—year-old subject were missing due to experimenter 
error in timing on one pseudohomophone list. However, 
accuracy data were available for this subject. 
Lexical Decision Task Response Rate 
Results of t tests performed on the response times in 
seconds for the eleven-year-old disabled and good readers 
indicated large but nonsignificant differences. On the 
pseudohomophone lists the poor readers' mean was 163.90 
seconds, (S.D. 160.65), while the mean response time of the 
eight eleven-year-old good readers (two subjects having 
been randomly removed as this test requires equal numbers 
in each sample) was 47.444 seconds, (S.D. 6.468) t = 2.05, 
p = .080, df = 7. Similarly, on the nonpseudohomophone 
lists, the poor readers' mean time in seconds was 134.63 
seconds, (S.D. 135.67) and the good readers' mean time in 
seconds was 40.438 seconds, (S.D. 9.946), t = 2.08, p = 
0.071, df = 8. 
This finding of no significant difference in response 
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rate between the eleven-year-old disabled readers and 
their controls was reversed when the Mann Whitney U Test 
was used. When the response time data for the 
pseudohomophone lists were analyzed using this test the 
resulting U was 11, (8,10), p < .01, which indicates that 
there is a significant difference in rate of response 
favoring the good readers. Likewise when the Mann Whitney 
U Test was applied to the response times for the 
nonpseudohomophone lists, U = 9, (9,10), p <.01, 
supporting the claim that the eleven-year-old good readers 
were significantly faster on these lists also. 
Differences between the ten-year-old disabled and 
good reader groups on response rate for both types of the 
lexical decision lists did reach significance in spite of 
large differences in the variances between groups here 
also. The t test for unequal variances was used. For the 
pseudohomophone lists the poor readers' mean response time 
was 98.346 seconds, (S.D. 33.945), while the mean response 
time of the good readers was 49.321 seconds, (S.D. 7.849); 
t = 4.45, p = 0.0016, df = 10.0. Looking at the response 
times for the nonpseudohomophone lists, the ten-year-old 
disabled readers' mean rate was 82.0 seconds, (S.D. 32.7), 
while the good readers' mean rate was 39.13 seconds, (S.D. 
3.98), t = 4.12, p = 0.0026, df = 9.3. These data are 
also summarized in Table 15. 
In order to examine the differences in accuracy 
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TABLE 15 
Lexical Decision Task 
Time in Seconds to Complete Lists 
Pseudohomophone Lists 
First Analysis 
Eleven Year Old Subjects 
Poor Readers T" = 163.900 (160.65) n = 8 
Good Readers T"= 48.575 (9.687) n = 10 
Ten Year Old Subjects 
Poor Readers T = 98.346 (33.945) n = 10 
Good Readers TT = 49.321 (7.849) n = 10 
Nonpseudohomophone List 
Eleven Year Old Subjects 
Poor Readers T = 134.630 (135.67) n = 9 
Good Readers T* = 39.809 (9.586) n = 10 
Ten Year Old Subjects 
Poor Readers T = 82.010 (32.662) n = 10 
Good Readers T = 39.129 ( 3.982) n = 10 
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between groups, a 2 (age) by 2 (reader group) ANOVA was 
performed on the total number of errors for nine subjects 
of each group, one subject from each of three groups being 
eliminated by random selection. The error score was 
obtained by adding the errors of omission and commission 
for both the pseudohomophone and nonpseudohomophone lists 
for each subject. Results indicated a significant main 
effect for reader group, F (1,32) = 87.395, p <.01, with 
no significant effect for age, (F <1), and no significant 
interaction, F = 1.33. Thus, poor readers made 
significantly more total errors on the lexical decision 
task than did good readers. Cell means and standard 
deviations for total errors are found in Table 16. 
As stated above, the large differences in favor of 
good readers in rate and accuracy in performing the 
lexical decision task are consistent with expectations. Of 
more interest, however, is the issue of whether the 
subjects demonstrated use of phonological recoding. It 
will be recalled that since the lexical decision task was 
performed with no requirement for oral reading, recoding 
to sound was an optional strategy in making decisions as 
to whether letter strings were real words. If subjects 
used direct access only, we might expect that there would 
be no difference in rate or accuracy between the two types 
of lists, the lists with pseudohomophone distractors and 
the list with nonpseudohomophone distractors. However, if 
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Poor 
Good 
Poor 
TABLE 16 
Lexical Decision Task 
Total Errors 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
Readers X = 23.222 ( 
Readers X = 9.000 ( 
Ten Year Old Subjects 
Readers X = 26.889 1 
6.924) 
3.317) 
;6.353) 
Good Readers X = 8.667 (3.041) 
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subjects did engage in phonological recoding, then they 
should note that the pseudohomophones sounded like real 
words and need additional time to perform a spelling check 
to determine if the strings were real words. This 
spelling check may fail and thus more errors may be noted 
on the pseudohomophone lists as well as increased time to 
perform on these lists. 
In order to determine if the subjects were engaging 
in phonological coding it was necessary to compare their 
rate and error data for the pseudohomophone and 
nonpseudohomophone lists. This was done by using the 
t test for paired data in analyzing the differences in 
mean rate and accuracy. First, examining rate data for the 
eleven-year-old disabled readers, an analysis of the eight 
scores available for response time revealed no significant 
differences in rate between list types although there 
were, for five of the eight subjects, longer times on the 
pseudohomophone lists ( t = -1.07, p = .32). The remaining 
three groups, however, did demonstrate relatively slower 
rates on the pseudohomophone lists. For the ten-year-old 
disabled readers, (n = 10), t = -2.72, p = .023, for the 
eleven-year-old good readers, (n = 10), t = -3.91, 
p = .0036, and for the ten-year-old good readers, 
(n =.10), t = -3.72, p = .0048. 
The error data for the two types of lists will be 
reported next. Errors were of two types; the children 
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often failed to underline real word target items, and this 
type of error was termed an error of omission. The second 
type of error consisted of underlining a letter string 
which was not a real word, and this was termed an error of 
commission. Errors of commission on the pseudohomophone 
lists, of course, were indications that phonological 
coding was taking place, and seemed more influential than 
direct lexical access. Considering first the errors of 
commission and comparing this error type for the 
pseudohomophone and nonpseudohomophone lists, both good 
and poor readers made significantly more errors of 
commission on the pseudohomophone lists than the 
nonpseudohomophone lists. This indicates that all 
subjects appeared to be utilizing phonological coding. The 
eleven-year-old disabled readers' mean for errors of 
commission on the pseudohomophone list was 8.11 while for 
the nonpseudohomophone list it was 4.67, t = -3.39, p = 
0.0095. The eleven-year-old good readers' mean for errors 
of commission on the pseudohomophone list was 2.50 while 
for the nonpseudohomophone list it was 0.80, t = -4.29, 
p = .002. For the ten-year-old disabled readers the mean 
for errors of commission for the pseudohomophone lists was 
6.50 while the mean for the nonpseudohomophone list was 
3.70, t = -3.77, p = .0044. For the ten-year-old good 
readers the mean for errors of commission for the 
pseudohomophone list was 3.00 while for the 
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nonpseudohomophone list it was 1.00, t = -3.25, p = .0099. 
These data for the errors of commission are also presented 
in Table 17. 
In contrast to the error data reported above in which 
for all four subject groups more errors of commission were 
found on the pseudohomophone lists than on the 
nonpseudohomophone lists, three of the four groups did not 
demonstrate any significant differences in errors of 
omission between the two list types. Only the ten-year-old 
good readers were significantly different in errors of 
omission according to type of list. The eleven-year-old 
disabled readers' mean error of omission score for the 
pseudohomophone list was 5.22 and for the 
nonpseudohomophone list was 4.67, t = .00, p = 1.00. The 
eleven-year-old good readers' mean error of omission score 
for the pseudohomophone list was 2.80 and for the 
nonpseudohomophone list was 3.20, t = .58, p = .57. For 
the ten-year-old disabled readers the mean error of 
omission score for the pseudohomophone list was 7.50 and 
for the nonpseudohomophone list was 8.70, t = 1.55, 
p = .15. For the ten-year-old good readers, the only group 
which displayed a significant difference between list type 
in errors of omission, the mean for the pseudohomophone 
list was 2.70 and for the nonpseudohomophone list was 
1.80, t = -2.59, p = .029. These data for errors of 
omission can also be found in Table 18. 
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TABLE 17 
Lexical Decision Task 
Mean Errors of Commission 
Pseudohomophone Lists 
First Analysis 
Eleven Year Old Subjects 
Poor Readers *T = 8.11 
Good Readers “7T = 2.50 
Ten Year Old Subjects 
Poor Readers TT = 6.50 
Good Readers T"= 3.00 
Nonpseudohomophone Lists 
Eleven Year Old Subjects 
Poor Readers T" = 4.67 
Good Readers *T“ = 0.80 
Ten Year Old Subjects 
Poor Readers T“= 3.70 
(3.02) 
(1.51) 
(2.68) 
(1.56) 
(2.60) 
(0.632) 
(2.31) 
Good Readers “T = 1.00 (1.33) 
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TABLE 18 
Lexical Decision Task 
Errors of Omission 
Pseudohomophone Lists 
Eleven Year Old Subjects 
Poor Readers T = 5.22 (1.99) 
Good Readers X = 2.80 (1.32) 
Ten Year Old Subjects 
Poor Readers TT = 7.50 (2.27) 
Good Readers X = 2.70 (1.34) 
Nonpseudohomophone Lists 
Eleven Year Old Subjects 
Poor Readers X = 5.22 (2.11) 
Good Readers IT = 3.20 (1.81) 
Ten Year Old Subjects 
Poor Readers “X = 8.70 (2.36) 
X = 1.80 (1.14) Good Readers 
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In order to determine if the poor readers appeared to 
exhibit an even greater tendency to rely upon the indirect 
route than the good readers, as indicated by slightly 
larger differences between errors of commission on the 
pseudohomophone lists vs. the nonpseudohomophone lists, a 
2 (reader group) by 2 (age) ANOVA was run on the 
difference scores , obtained for each subject by 
subtracting the errors of commission on the 
nonpseudohomophone lists from the errors of commission for 
the pseudohomophone lists. Results indicated a significant 
main effect for reader group, F (1,32) = 5.480, p <.05, 
but no significant main effect for age F <1, and no 
significant interaction, F <1. The mean difference for the 
eleven-year-old poor readers was 3.444 errors; for the 
eleven-year-old good readers it was 1.556 errors; for the 
ten-year-old poor readers it was 3.222 errors; and for the 
ten-year old good readers it was 1.556 errors. These 
results indicate that with printed words the poor readers 
appear to be relying proportionately more upon the 
indirect route to arrive at the pronunciation than are the 
good readers, who apparently are more skilled at using the 
direct route to obtain the pronunciation and meaning of 
print. 
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Nonword Reading 
As would be expected the good readers were able to 
read significantly more words correctly from the Calfee 
nonword lists than were the disabled readers. Results of a 
2 (age) by 2 (reader group) ANOVA revealed a significant 
main effect for reader group, F (1,36) = 131.48, p <.01, 
with no significant main effect of age, F (1,36) = 3.13. 
In this case, the interaction between age and reader group 
was significant, F (1,36) =4.63, p = .05, indicating that 
while the eleven-year-old disabled readers were almost 
twice as accurate as the ten-year-old disabled readers, 
the ten-year-old good readers were slightly more accurate 
than the eleven-year-old good readers. Cell means and 
standard deviations can be found in Table 19, and a graph 
to illustrate the interaction in Figure 1. 
In examining the nonword reading mean scores for each 
reader group it is difficult to appreciate that at least 
some of the disabled readers did achieve scores close to 
those of the good reader controls, with the score of one 
eleven-year-old poor reader actually within the range of 
the good readers. The range of scores is reported in 
Table 19. 
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TABLE 19 
Mean Number Correct on Nonword Reading Task 
Of Forty-two Words Total 
Eleven Year Old Subjects (N = 20) 
S.D. Range 
Poor Readers X = 16.70 (9.405) 2 to 30 
Good Readers X = 33.80 (3.12) 29 to 38 
Ten Year Old Subjects (N = 20) 
S.D. Range 
Poor Readers X = 8.90 (4.65) 2 to 29 
Good Readers X = 34.50 (2.121) 30 to 36 
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Number of 40 
Nonwords 
Read 
Correctly 30 
of 42 
Total 
20 
10 / ✓ 
0 
+ 
Poor Readers 
+ 
Good—Readers 
11 year old subjects 
10 year old subjects 
Figure 2 
Illustration of the Interaction 
For Accuracy of Nonword Reading 
(Age by Reading Group) 
Summary of Reading Test Results 
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Poor readers were significantly slower and less 
accurate than good readers in reading the regular and 
irregular words. However, more interesting was the 
finding that the disabled readers were significantly 
faster in reading the regular words than they were in 
reading the irregular words. This was true for all the 
eleven-year-old poor readers and also when scores for nine 
of the ten-year-old disabled readers were subjected to 
analysis. Poor readers did not demonstrate accuracy 
differences in reading the two types of words. Good 
readers did not demonstrate any differences in rate or 
accuracy, performing in an almost identical manner with 
the two types of words. 
Considering the lexical decision task results, as 
expected, poor readers were slower to complete the lists 
and made more total errors than did good readers. The 
reader group differences in rate, though large, did not 
reach significance for the eleven-year-old groups due to 
huge differences in the variances between samples when 
analyzed via a t test for unequal variances, but rate 
differences were significant for these groups when 
analyzed by the Mann Whitney U Test. All remaining rate 
and accuracy differences between good and poor reader 
groups were significant when analyzed by use of a t test 
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for unequal sample variances for the rate data and by an 
ANOVA for accuracy data. Whether the subjects were 
engaging in phonological recoding in lexical access was 
determined by comparison of rate and error data for the 
pseudohomophone and nonpseudohomophone lists. Except for 
the eleven-year-old disabled readers who did not 
demonstrate a significant difference in rate between list 
types, subject groups were significantly slower to 
complete the pseudohomophone lists compared to the 
nonpseudohomophone lists. Considering the errors of 
commission, all subject groups made significantly more 
such errors on pseudohomophone lists than they did on 
nonpseudohomophone lists. However, only the ten-year-old 
good readers demonstrated a higher error of omission rate 
on the pseudohomophone lists compared to the 
nonpseudohomophone lists; the other groups omitted 
approximately equal numbers of correct items on both types 
of lists. When the differences between the number of 
errors of commission made on the pseudohomophone lists and 
the nonpseudohomophone lists were compared by reader 
group, there was a significant reader group effect 
indicating that the poor readers relied proportionately 
more upon the indirect route than did the good readers. 
Consistent with the literature the disabled readers 
were significantly less accurate than good readers in 
reading untimed legal nonwords, although there was a very 
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large range here, with some disabled readers performing 
fairly well. However, only one eleven-year-old poor 
reader achieved a score within the range of the good 
readers. 
In general, the reading task results indicate that 
the disabled readers who exhibit word retrieval 
difficulties do utilize the "indirect" route in reading. 
Thus, it does not appear that they rely strictly upon 
direct lexical access but instead do appear to be using 
some type of rule governed translation to sound. 
Oral Language Measures 
It will be recalled that both expressive and 
receptive language skills of disabled readers with word 
retrieval difficulties were examined. Expressive language 
skills were those associated with the story retelling task 
and included two fluency measures and a memory for content 
variable. The receptive language skill examined was the 
speed and accuracy of making category judgments of single 
words presented aurally. First, results will be reported 
for the story retelling task, and secondly, for the 
receptive single word categorization task. 
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The story retelling fluency measures were the number 
of words produced in the retelling and the average amount 
of time it took the subjects to produce one word in the 
retelling of the story. The measure used as an index of 
memory of story content was the number of propositions 
expressed in the retellings identical to propositions in 
the original story. 
Fluency Measures in Story Retelling 
A 2 (age) by 2 (reader group) ANOVA performed on 
the number of words expressed in the story retellings 
revealed a significant main effect of reader group, 
F (1,36) = 11.645, p <.01, as the poor readers used 
significantly fewer words in their retellings compared to 
the good readers. There was no significant effect for age, 
(F <1), and no significant interaction, (F <1). The cell 
means and standard deviations by age and reader group are 
reported in Table 20. 
Data for the second fluency measure, the average time 
in seconds to produce a single word in the story retelling 
task, were analyzed using a 2 (age) by 2 (reader group) 
ANOVA. There was a significant main effect for reader 
group, F 1,36) = 11.73, p <.01, with the good readers 
demonstrating a significantly more rapid rate in their 
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TABLE 20 
Number of Words Produced in Story Retellings 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
Poor Readers T = 102.600 (22.643) 
Good Readers T = 133.900 (28.552) 
Ten Year Old Subjects 
Poor Readers 
Good Readers 
X = 108.400 
X = 131.400 
(25.509) 
(23.557) 
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production of spoken words compared to the poor readers. 
There was no significant effect for age, (F <1), and no 
significant interaction, (F <1). Cell means and standard 
deviations are given in Table 21. 
Number of Propositions in Retellings 
In order to determine the number of propositional 
units in the subjects' story retelling protocols, first 
the "Fish Story" was analyzed into 63 propositional units. 
Next, each subject's retelling was examined and the number 
of propositional units for each child which matched those 
in the original story was identified. The resulting 
scores were then analyzed via a 2 (age) by a 2 (reader 
group) ANOVA. There was a significant main effect for 
reader group, F (1,36) = 21.729, p <.01, as the good 
readers included significantly more propositions in their 
retellings than the poor readers. There was no 
significant main effect for age, (F <1), and no 
significant age by reader group interaction, (F <1) . The 
cell means and standard deviations for the number of 
propositions expressed in the story retellings of a total 
possible 63 such units are reported in Table 22. 
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TABLE 21 
Average Time to Produce One Word in Story Retelling 
(In Seconds) 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
Poor Readers T = .612 (.144) 
Good Readers T = .481 (.178) 
Ten Year Old Subjects 
Poor Readers X = .613 (.140) 
Good Readers T = .447 ( .058) 
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TABLE 22 
Number of Propositions in Story Retellings 
Of a Total of 63 Possible Propositions 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
Poor Readers 
Good Readers 
T = 23.900 (6.790) 
T = 33.900 (8.048) 
Ten Year Old Subjects 
Poor Readers T = 25.400 (6.096) 
Good Readers T = 35.000 (5.375) 
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Receptive Language Measure - Word Categorization 
The data treatment for the single word categorization 
task included a comparison by age and reader group of the 
average of the median response times calculated separately 
for the correct positive and correct negative category 
items. This was followed by an analysis of the 
differences between groups on the errors committed on the 
positive and negative items. Also, total errors by 
category for each group were examined to determine if 
there were any significant differences. 
First, a 2 (age) by 2 (reader group) ANOVA 
performed on the spoken word categorization response times 
for correct positive instances of categories revealed a 
significant main effect for reader group, 
F (1,36) = 9.427, p <.01, indicating that the good readers 
were significantly faster in their categorization of a 
single spoken word than were the poor readers. There was 
no significant main effect for age, (F <1), and no 
significant interaction, (F <1). Similarly, results of a 
2 (age) by 2 (reader group) ANOVA on the response times 
for correct negative instances of categories resulted in a 
significant main effect for reader group, 
F (1,36) = 15.535, p <.01, as the good readers were also 
significantly faster in categorizing negative instances of 
spoken words. There was no significant main effect for 
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age, (F <1) , and no significant interaction, F =1.05. 
Cell means and standard deviations for response times for 
the spoken word categorization task are given in Table 23 
for both positive and negative instances of categories. 
Error Data for Single Word Categorization Task 
First, examining the total errors on the positive 
word categorization items, a 2 (age) by 2 (reader group) 
ANOVA revealed a significant main effect for age, 
F (1,36) = 5.200, p <.05, with the ten year old subjects 
committing significantly more errors than the eleven year 
old subjects. There was no significant effect of reader 
group, (F <1), and no significant interaction, (F <1). 
Next, considering the total errors on the negative 
instances of category items for the spoken word 
categorization task, a 2 (age) by 2 (reader group) ANOVA 
performed on these data indicated no main effect for age, 
F (1,36) = 1.126, no main effect for reader group, 
F (1,36) = 1.652, and no significant interaction, (F <1). 
There were, however, for all groups, slightly more errors 
committed on the negative spoken word items than on the 
positive items. Cell means of errors for each group for 
positive and negative category instances are given in 
Table 24. 
In order to determine whether the word categorization 
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TABLE 23 
Time in Seconds to Categorize a Single Spoken Word 
Cell Means and Standard Deviations 
Correct Positive Items 
Eleven Year Old Subjects 
Poor Readers T = .622 (.164) 
Good Readers T = .497 (.099) 
Ten Year Old Subjects 
Poor Readers T = .613 (.130) 
Good Readers T* = .494 (.096) 
Correct Negative Items 
Eleven Year Old Subjects 
Poor Readers 
Good Readers 
*T = .769 ( .186) 
T = .633 (.121) 
Ten Year 
Poor Readers 
Good Readers 
Old Subjects 
T= .850 
T = .618 
(.151) 
(.123) 
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TABLE 24 
Spoken Word Categorization Task 
Errors on Positive Items 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
Poor Readers T = 1.900 (2.132) 
Good Readers T = 1.400 (1.350) 
Ten Year Old Subjects 
Poor Readers T = 3.200 (1.932) 
Good Readers T = 2.700 (1.703) 
Errors on Negative Items 
Eleven Year Old Subjects 
Poor Readers T = 3.700 (2.452) 
Good Readers T = 2.700 (2.830) 
Ten Year Old Subjects 
Poor Readers T = 4.800 (3.584) 
T = 3.500 (2.273) Good Readers 
185 
task was more difficult when the target and distractor 
items were semantically similar, as they were for the 
drinks" category, the errors between categories were 
compared. Error data were analyzed by means of a 2 (age) 
by 2(reader group) by 3(category of error) MANOVA design 
with the last factor being analyzed as repeated measures. 
As no significant difference by age was found, this factor 
was eliminated from the design. There was no significant 
group effect. There was a significant effect for errors, 
F(2,7 6) = 16.372 , p <.01, and a significant error by group 
interaction, F(2,76) = 3.745, p = 0.028. Thus, there were 
no differences in total errors between good and poor 
readers, but there were significantly more errors 
committed on the "drink" category items than on the other 
two categories. Also this effect was more pronounced for 
the poor readers as can be seen in Figure 3 where the 
group error means are plotted. Here it is apparent that 
the good readers committed slightly more errors than the 
poor readers on the "relatives" category, but fewer errors 
than the poor readers on the "drinks" category. The 
spoken word categorization task error means by reader 
group and category are reported in Table 25. 
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Figure 3 
Illustration of Interaction 
Spoken Word Categorization Task Errors 
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TABLE 25 
Spoken Word Categorization Task 
Mean Number of Errors by Reader Group and Category 
First Analysis 
Sports 
Good Readers 1.550 
Poor Readers 1.950 
(1.356) 
(1.605) 
Drinks 
Good Readers 2.150 
Poor Readers 3.450 
(1.843 
(1.849) 
Relatives 
Good Readers 1.450 
Poor Readers 1.400 
(1.276) 
(1.603) 
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Summary of Oral Language Measures 
The poor reader subjects who exhibited word retrieval 
difficulties on the Rapid Automatic Naming Tasks also 
demonstrated expressive language limitations on a more 
natural expressive language task, here, one of story 
retelling. These poor readers used significantly fewer 
words and were significantly slower to produce these 
words on the average when their performance was compared 
to that of the good readers. When the number of 
propositions expressed in the story retellings was 
examined poor readers included significantly fewer of 
these meaning units in their recalls than did good 
readers. 
An interesting and somewhat unexpected finding was 
that the poor readers exhibited slowness compared to good 
readers on a receptive language task as well as on 
expressive language measures. They were significantly 
slower than good readers in responding manually when 
making category judgments of single spoken words although 
they were not any more error prone than were good readers. 
There was, however, for the positive category spoken word 
items, a significant age effect with the ten-year-olds 
making more errors than the eleven-year-olds. This was 
only found for the positive instances and not for the 
negative instances. 
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There were three categories of spoken words: sports, 
drinks, and relatives. Distractor items for the sports 
and relatives categories were not related semantically to 
the targets but in the case of the drinks items 
distractors were vegetables, semantically related to the 
target words. For this category all readers made 
significantly more errors than on the other two categories 
and there was also a significant error by reader group 
interaction; the poor readers made significantly more 
errors on this one category than did the good readers. 
Naming Measures 
The Rapid Automatic Naming Tasks, (RAN), (Denckla and 
Rudel, 1974, 1976) were used as a screening measure to 
place disabled reader subjects into the categories of poor 
word retriever and better word retriever. The results of 
the RAN tasks are also reported in this section. Other 
naming measures used in addition to the RAN were the Boston 
Naming Test and an experimenter designed naming task which 
used the identical pictures from the picture categorization 
task. The results of the Posner same shape and same name 
tasks are also discussed in this section although it could 
be debated (Boles and Eveland, 1983) as to whether name 
code retrieval is actually demanded in performing the "same 
name" task. 
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RAN Tasks 
A comparison of the time taken to name each of the 
four charts indicated that typical of previous reports in 
the literature (Denckla and Rudel, 1976; Spring and Capps, 
1974) both good and poor readers display the same pattern, 
taking longest to name object line drawings, next longest, 
colors, and next, letters, with digits being named in the 
shortest amount of time. Mean naming times and standard 
deviations for each type of RAN measure are reported in 
Table 26 and 27. 
A separate 2 (age) by 2 (reader group) ANOVA was 
performed on the naming times (seconds to name 50 items) 
for each RAN task. For the object naming there was a 
significant main effect of reader group, F (1,36) = 51.575, 
p <.01, with the disabled readers taking longer to name the 
50 line drawings compared to the good readers. There was 
no significant effect for age, (F = 2.197), and no 
significant interaction (F <1). 
For the color naming, again there was a significant 
main effect for reader group, F (1,36) = 23.028, p <.01; 
the disabled readers displayed longer mean naming times 
compared to controls. There was no significant effect of 
age, (F <1), but there was a significant interaction 
between age and reader group, F (1,36) = 8.697, p <.01. 
This interaction is illustrated in Figure 4 where it will 
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TABLE 26 
Time in Seconds to Name Rapid Automatic Naming Charts 
Means and Standard Deviations 
Objects 
Eleven Year Old Subjects 
Poor Readers T = 64.441 (11.116) 
Good Readers X = 43.280 ( 6.138) 
Ten Year Old Subjects 
Poor Readers T = 68.210 
Good Readers T* = 48.041 
(11.445) 
( 6.230) 
Colors 
Eleven Year Old Subjects 
Poor Readers T = 59.444 (14.751) 
Good Readers 7 = 36.304 ( 6.661) 
Ten Year Old Subjects 
Poor Readers T = 50.034 ( 8.523) 
7 = 44.510 ( 4.729) Good Readers 
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TABLE 27 
Time in Seconds to Name Rapid Automatic Naming Charts 
Means and Standard Deviations 
Letters 
Eleven Year Old Subjects 
Poor Readers T = 40.623 (10.571) 
Good Readers T = 24.435 ( 4.280) 
Ten Year Old Subjects 
Poor Readers T = 42.537 ( 6.082) 
Good Readers T = 26.283 ( 4.555) 
Digits 
Eleven Year Old Subjects 
Poor Readers T = 33.826 ( 3.354) 
Good Readers X = 21.496 ( 3.701) 
Ten Year Old Subjects 
Poor Readers r = 37.716 ( 2.942) 
Good Readers T = 23.164 ( 3.600) 
Mean Time 
(Seconds) 
to 
Name 
50 
Colors 
60 
50 
40 
30 _+_+ 
Poor Readers Good Readers 
11 year olds 
10 year olds 
Figure 4 
RAN Color Naming Interaction 
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be seen that with these particular subjects the ten-year- 
old poor readers were actually faster in color naming than 
the e1even—year—oId poor readers, while the good readers 
displayed an expected developmental trend with the older 
subjects performing somewhat faster than younger good 
reader subjects. 
For the letter naming task the good readers were 
again faster as indicated by a significant main effect of 
reader group, F (1,36) = 55.983, p <.01. There was no 
significant effect of age, (F <1), and no significant 
interaction, (F <1). 
With the digit naming task there was again a 
significant main effect for reader group favoring the good 
readers: F (1,36) = 155.741, p <.01. Also there was a 
significant main effect of age, F (1,36) = 6.655, p <.05, 
indicating that the younger subjects took more time on the 
average to name the digits. There was no significant 
interaction, F = 1.060. 
Boston Naming Test 
On the Boston Naming Test a 2 (age) by 2 (reader 
group) ANOVA was run on the number of correct items of a 
possible total 60 items. There was a significant main 
effect of reader group, F (1/36) = 15.765, p <.01, 
195 
indicating that the good readers were able to correctly 
assign labels to more stimuli than were the poor readers. 
There was no significant effect for age, F <1, and no 
significant interaction, F <1. Cell means and standard 
deviations for the Boston Naming Test scores are found in 
Table 28. 
Picture Naming Task 
The total time to name the four picture charts which 
were composed of the same items used in the picture 
categorization task was the score used in a 2 (age) by 
2 (reader group) ANOVA. Good readers were faster in naming 
these pictures than were poor readers and older children 
were also more proficient in their rate of naming as 
indicated by a significant main effect for reader group, 
F (1,36) = 28.195, p <.01, and a significant main effect 
for age, F (1,36) = 4.451, p <.05. There was no 
significant interaction, F = 3.535. Cell means and 
standard deviations are found in Table 29 for the picture 
naming task. 
Total errors committed on the picture naming task 
were also subjected to a 2 (age) by 2 (reader group) ANOVA. 
i 
There was a significant main effect for reader group, 
F(l, 3 6) = 12.747 , p <.01, as the disabled readers committed 
more errors than did the good readers. There was no 
196 
TABLE 28 
Boston Naming Test 
Number Correct of Sixty Possible Items 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
T = 39.800 (6.286) 
T = 45.500 (3.951) 
Ten Year Old Subjects 
Poor Readers T" = 38.100 (6.903) 
Poor Readers 
Good Readers 
Good Readers T* = 46.200 (4.264) 
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significant effect for age, F(l,36) = 2.040, and no 
significant interaction, F(l,36) = 2.341. Cell means and 
standard deviations for total errors on the picture naming 
task are reported in Table 30. 
Posner Physical and Name Matching Task 
The time to match "same shape" letter pairs on the 
Posner same shape task was calculated for each subject and 
these data were analyzed using a 2 (age) by 2 (reader 
group) ANOVA. Contrary to expectations there was a 
significant main effect of reader group F (1,36) = 14.250, 
p <.01, with the good readers exhibiting faster matching 
rates than the poor readers. There was no significant 
effect of age, F = 1.248, and no interaction (F <1). 
Response rates for the Posner same name task were also 
analyzed using a 2 (age) by 2 (reader group) ANOVA. There 
was a significant main effect of reader group, 
F (1,36) = 12.560, p <.01, with again the good readers 
displaying faster rates for making name judgments. There 
was no significant effect of age, (F <1), and no 
interaction (F <1). Cell means and standard deviations for 
the Posner same shape and same name tasks are reported in 
Table 31. 
The errors of omission and commission for the same 
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TABLE 29 
Picture Naming Task 
Time in Seconds to Name Four Charts 
Eighty-four Pictures Total 
Eleven Year Old Subjects 
T = 125.850 
T = 101.410 
Ten Year Old Subjects 
T = 154.290 
T = 103.040 
TABLE 30 
Errors on Picture Naming Task 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
7 = 6.100 
7 = 4.100 
Ten Year Old Subjects 
Poor Readers 7 = 9.000 
Poor Readers 
Good Readers 
Poor Readers 
Good Readers 
Poor Readers 
Good Readers 
(28.340) 
(23.541) 
(21.479) 
(14.659) 
(2.025) 
(1.912) 
(5.207) 
Good Readers 7 = 4.000 (1.886) 
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TABLE 31 
Posner Same Shape Task 
Time in Seconds to Complete 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
Poor Readers T = 17.519 (2.311) 
Good Readers T* = 14.048 (1.997) 
Ten Year Old Subjects 
Poor Readers T = 18.849 (5.129) 
Good Readers X = 14.911 (1.701) 
Posner Same Name Task 
Time in Seconds to Complete 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
Poor Readers T = 35.247 (10.906 
Good Readers X = 25.055 ( 5.267 
Ten Year Old Subjects 
Poor Readers T = 35.567 ( 7.286 
Good Readers T = 27.931 ( 7.314 
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shape task are reported in Table 32. As these errors were 
minimal no analysis was attempted. The errors of omission 
and commission for the same name task, however, were 
greater in number and were analyzed using a 2 (age) by 
2 (reader group) ANOVA, separately for each error type. 
Results of the ANOVA on the errors of omission of the 
Posner same name task indicated a significant main effect 
for reader group, F (1,36) = 4.381, p <.05, with the 
disabled readers committing more of these errors. There 
was no significant effect for age, (F <1), and no 
interaction,(F <1). Results of the ANOVA on the errors of 
commission for the same name task indicated a significant 
effect for reader group, F (1,36) = 8.086, p <.01; although 
there were not a great number of errors of commission made, 
the poor readers did make more than the good readers. 
There was no significant effect for age, F = 1.485, and no 
interaction, (F <1). Cell means and standard deviations 
for the errors of omission and commission for the same name 
task are given in Table 33. 
Inspection of the rate and error data for the Posner 
same name task suggested the possibility of a 
speed-accuracy trade off, especially for the poor reader 
subjects. Subjects who were quite fast in completing the 
list seemed to make more errors than did subjects who were 
quite slow. To investigate the possibility of a 
speed-accuracy trade off, the time in seconds to complete 
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TABLE 32 
Posner Same Shape Task - Errors of Omission 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
Poor Readers T = 0.600 (1.075) 
Good Readers X = 0.200 (0.632) 
Ten Year Old Subjects 
Poor Readers X = 0.200 (0.422) 
Good Readers X = 0.300 (0.483) 
Posner Same Shape Task - Errors of Commission 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
Poor Readers X = 0.000 (0.000) 
Good Readers X = 0.000 (0.000) 
Ten Year Old Subjects 
Poor Readers T = 0.100 (0.316) 
Good Readers X = 0.000 (0.000) 
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TABLE 33 
Posner Same Name Task - Errors of Omission 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
Poor Readers X = 2.700 (2.497) 
Good Readers X" = 1.300 (1.159) 
Ten Year Old Subjects 
Poor Readers T = 2.600 (1.647) 
Good Readers T = 1.700 (1.338) 
Posner Same Name Task - Errors of Commission 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
Poor Readers X = 0.600 
Good Readers X = 0.100 
Ten Year Old Subjects 
Poor Readers X = 1.100 (1.101) 
(0.966) 
(0.316) 
Good Readers X = 0.200 (0.422) 
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the same name list was correlated with the number of errors 
of omission for the poor readers of both age groups 
combined, and the resulting Pearson Product Moment 
Correlation was -.421, (df,18), not significant at the .05 
level. A similar correlation for the good reader subjects 
was r = -.312, (df,18) likewise not significant at the .05 
level. 
In order to determine whether an interaction between 
reader group and the amount of time needed to complete the 
same name task was occurring, difference scores were 
calculated for each subject by subtracting the amount of 
time taken on the same shape task from the time for the 
same name task. These difference scores were subjected to 
a 2 (reader group) by 2 (age) ANOVA. Results indicated a 
main effect for reader group, F(1.36) = 5.926 , p < .05, but 
no significant effect for age, (F <1). This finding 
indicates that the difference in time between the same 
shape and same name tasks was greater for the poor readers 
than for the good readers. 
Summary of Naming Results 
To summarize this section, on every naming measure 
the good readers performed in a superior manner to disabled 
readers. On the RAN tasks good readers were significantly 
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faster in their naming rates; on the Boston Naming Test, 
where time is not as important, but rather the dependent 
measure is the number of pictures correctly named, the good 
readers were able to name significantly more pictures than 
poor readers. The good readers were also faster in naming 
on the experimental picture naming task where pictures were 
identical to those which were categorized. Contrary to 
expectations good readers were also faster in choosing 
letter pairs of the same shape as well as being faster in 
making same name letter judgments, a predicted result. 
Also, as might have been expected, poor readers made 
significantly more errors both of omission and commission 
on the same name letter task. Regarding age effects, the 
only significant differences according to age group were in 
the RAN digit naming task where younger subjects were 
significantly slower than older subjects, and for picture 
naming, where the difference appears to have been mainly 
for the poor readers, with younger subjects taking much 
longer to name the pictures than older poor readers. The 
only interactions present were for the RAN color naming 
task and the Posner same shape, same name task. On the 
color naming task the good readers displayed an expected 
trend with older subjects slightly faster than younger with 
3 reverse pattern seen with the disabled readers; here, the 
younger children were faster in naming colors than were the 
older children. With the Posner tasks, an ANOVA done on the 
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difference scores indicated that the difference in time 
between the same name and same shape task was greater for 
the poor readers than for the good readers. 
Miscellaneous Results 
The two tasks which will be reported here are the 
reaction time measure for simple visual perceptual 
decisions and the ITPA Sound Blending Subtest. 
It will be recalled that the reaction time measure 
used the same equipment as the picture categorization task. 
Subjects viewed slides with small black squares appearing 
either in the upper right or upper left side and moved 
their right or left finger accordingly to stop the timer. 
This task was included to obtain a measure of reaction time 
which was more purely a measure of motor response time so 
that if any group differences were revealed upon analysis 
of the picture categorization data it would be easier to 
determine the contributing factors. The reaction time 
scores were subjected to a 2 (age) by 2 (reader group) 
ANOVA after randomly removing one score from each of three 
groups. Results indicated no significant effect of age, 
F <1, no significant effect for reader group, F <1, and no 
significant interaction, F <1. Cell means and standard 
deviations are reported in Table 34. 
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Poor 
Good 
Poor 
Good 
TABLE 34 
Reaction Time in Seconds for Motor Respon 
Cell Means and Standard Deviations 
n = 9 
Eleven Year Old Subjects 
Readers T = 1.199 
Readers 7 = 1.212 
Ten Year Old Subjects 
Readers 7 = 1.266 
Readers T = 1.221 
Task 
(0.178) 
(0.126) 
(0.115) 
(0.113) 
The Sound Blending measure was included as it is 
seemingly a task which could be considered related to word 
recognition via the indirect route. If subjects appeared 
to perform in such a way as to indicate that use of the 
indirect route was difficult it would be interesting to 
know if aural sound blending was in any way deficient and 
thus possibly a contributing factor. A 2 (age) by 
2 (reader group) ANOVA performed on the scores which were 
the number of correct items revealed a significant main 
effect for age, with the older subjects scoring slightly 
higher than younger subjects, F (1,36) = 5.689, p <.05. 
There was no significant effect for reader group, (F <1), 
and no significant interaction, (F <1). Cell means and 
standard deviations for the sound blending scores are 
reported in Table 35. 
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TABLE 35 
ITPA Sound Blending Task - Number Correct 
Thirty-two Total Items 
Cell Means and Standard Deviations 
Eleven Year Old Subjects 
Poor Readers T*= 28.40 ( 
Good Readers Y = 28.30 ( 
Ten Year Old Subjects 
Poor Readers T = 26.70 l 
Good Readers Y = 26.60 
2.32) 
2.00) 
2.36) 
2.32) 
Discussion of First Analysis Results 
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Picture Categorization 
Although for positive category items the disabled 
readers did not differ significantly in rate or accuracy 
from the good readers, with the negative picture items 
there was a significant reader group difference at the .05 
level favoring the good readers when data of 36 of the 39 
subjects were analyzed via an ANOVA. This finding of a 
significant reader group difference was not confirmed when 
the scores for 39 subjects were analyzed via t tests, but 
errors were significantly greater for eleven-year-old poor 
readers on the negative items when a t test was done. 
Although these reader group differences on the 
picture categorization task are not large they still make 
it difficult to state with certainty that semantic memory 
access is comparable for good and poor readers when 
phonological codes are not involved. 
One possible explanation for the reader group 
differences on the negative category items could be that as 
reaction time to negative category items is slower than to 
positive items for all groups this may allow the activation 
of name code information which would assist in decision 
making. The access of name code information would be 
faster for the good readers and might then be a source of 
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reader group differences. In order to investigate this 
hypothesis correlations between the categorization response 
time and the picture naming time were run, separately for 
the good and poor reader groups according to type of 
category item. There were no significant correlations for 
either group. For the 19 poor readers the correlation 
between speed of naming all four pictures and 
categorization of the positive items was r(17) = -0.004. 
The correlation between naming speed and categorizing of 
negative items for the poor readers was r(17) = 0.008. For 
the good readers the correlation between picture naming and 
picture categorization for positive items was r(18) = 
0.183, and for the same group, for negative category items, 
r(18) = 0.097. Thus, it does not seem that the good 
readers are facilitated in making negative picture category 
judgments by use of name code information in addition to 
the earlier available semantic information, as if this were 
the case, it would be expected that there would be a 
significant correlation between naming rate and 
categorizing rate for the good readers only. However, no 
group demonstrates a relationship between categorizing and 
naming the same set of pictures. 
This finding of no relationship between the rates 
for categorizing and naming pictures is important as it 
supports the claim that these two processes are separate. 
Categorizing pictures involves accessing semantic codes 
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from visual information while naming pictures requires 
making contact with phonological codes, and consistent with 
the literature on this topic, it appears that the various 
types of codes are not accessed simultaneously. However, 
this finding still leaves us in need of an explanation for 
reader group differences in picture categorization. 
One other possibility is that picture categorization 
is related to IQ. Although an attempt was made to match 
subjects according to IQ scores, it can be seen from Table 
5 on page 118 that the good readers were higher in Verbal 
IQ, significantly so in the case of the ten-year-old 
subjects. Thus it seemed possible that that IQ scores, in 
particular, the Verbal IQ, may account for some of the 
difference in picture categorization performance. When the 
Wechsler IQ scores (Verbal, Performance, and Full Scale) 
were correlated with reaction time scores for the picture 
categorization task, the poor readers' Verbal IQ scores 
appeared to correlate significantly with the picture 
categorization scores, although this did not occur for the 
good readers. For the eleven-year-old poor readers the 
correlation between Verbal IQ and reaction time for 
positive items was r = -0.639, df=8, p <.05, and between 
the Verbal IQ and reaction time for negative items was r 
-0.607, this latter value just missing significance. For 
the ten-year-old poor readers, using eight of the nine 
the correlation between Verbal IQ and picture scores, 
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categorization reaction time for positive items was r = 
-0.748, df=6, p <.05, and for Verbal IQ and negative items 
(n = 8) df=6, r = -0.786, p <.05. Correlations between IQ 
scores and picture categorization reaction time scores for 
the good readers were low and not significant. 
Thus it appears that the small differences in time 
and errors on the picture categorization task are not due 
to any facilitation of name code access on the part of the 
good readers but may be due to the existence of somewhat 
higher Verbal IQ scores on the part of this subject group. 
This is logical as performance on the Verbal IQ subtests 
involves semantic memory access as does the picture 
categorization task, although the verbal portion of the IQ 
test does not consist of speeded tests. 
Reading 
Even on the easy first and second grade level 
irregular and regular word lists the disabled readers were 
significantly less accurate and much slower, taking 
approximately three times as long to name a list of 20 
words compared to good readers. The most interesting 
finding, however, is that these poor readers appear as a 
group to be facilitated in reading regular words as opposed 
Such an effect was not found for good to irregular words. 
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readers as they were almost identical in rate and accuracy 
on the two lists. At first these results for the good 
readers were somewhat surprising as initially a 
"regularization" effect, facilitation for the regular 
words, had been anticipated for the good readers. However, 
several sources (Briggs and Underwood, 1982; Stanovich and 
Bauer, 1978) suggest that such an effect will occur only 
with words of relatively low frequency. With such words the 
time to respond is slower and the effects of indirect 
access are then seen. In the present case the words were 
of high frequency, extremely easy for the good readers, and 
no doubt were processed rapidly via direct access before 
any phonological recoding could occur. 
The words used in the lexical decision task were 
more difficult than those used in the regular/irregular 
word task and the poor readers were slow and inaccurate 
with huge variances in reaction time. The words were also 
difficult enough to cause the good readers to make some 
errors. As expected, the poor readers were slower and less 
accurate overall, but within group comparisons are of more 
interest in answering the question of preferred reading 
route. Comparisons of error scores on the pseudohomophone 
vs. the nonpseudohomophone lists reveal that all readers, 
including the disabled reader groups, committed 
significantly more errors of commission on the 
pseudohomophone lists than on the nonpseudohomophone lists. 
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An example of such an error would be underlining as real 
word stimuli such items as "braik," "throan," and "bair" to 
a greater extent than nonpseudohomophone distractors such 
as praik, " "phroan," or "jair." This behavior is evidence 
for use of the indirect route over the direct route. Three 
of the groups, the two good reader groups and the 
ten-year-old poor readers, were also significantly faster 
in performing on the nonpseudohomophone lists compared to 
the pseudohomophone lists. The eleven-year-old disabled 
readers exhibited this trend but it was not significant. 
Accuracy in pronunciation of nonwords was 
significantly higher for the good readers. This result was 
expected as such a pattern has been confirmed in a number 
of studies. As was previously mentioned, however, there 
was a large variance among the poor reader subjects, 
although only one eleven-year-old poor reader's score fell 
within the range of the good readers. 
Analysis of the difference scores between the rates 
for reading the irregular and regular words and between the 
number of errors of commission on the pseudohomophone and 
nonpseudohomophone lists on the lexical decision task 
indicated that the poor readers appeared to rely more upon 
the indirect route for access of pronunciation of printed 
words than did the good readers who presumably are skilled 
at using both routes. 
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Oral Language 
An examination of the oral language results 
indicates that the disabled readers demonstrated reductions 
in fluency and included fewer propositions than good 
readers on a relatively natural oral language measure of 
story retelling. It thus appears that their retrieval 
problems are not noticeably compensated for by use of top 
down processes. A less expected result was that the 
disabled readers, besides exhibiting these subtle 
reductions in expressive language, are also significantly 
slower than good readers to categorize a single spoken 
word. This result is consistent with the findings of Moore 
et al (1982) and Lorsbach (1982). On the spoken word 
categorization task all subject groups made significantly 
more errors on the "drinks" category than on the other two 
categories, presumably because the distractors for the 
drink items were semantically related. There was also a 
significant interaction present indicating that the poor 
readers as a group made significantly more errors than the 
good readers on this one category alone. 
It should be mentioned that the inclusion of fewer 
story propositions in the retellings of poor readers 
compared to the good readers is not sufficient evidence for 
poorer comprehension and memory of story content among 
these subjects. If probe questions had been asked the 
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poor readers may have been able to reveal memory comparable 
to controls. However one problem is that there is not yet a 
well developed method of creating probe questions to 
measure reading/1istening comprehension, and this task was 
not included. 
Naming Tasks 
The results of the naming measures are quite 
consistent; the poor readers, selected for their slow rate 
of naming on the RAN tasks, were significantly slower 
and/or made more errors than good readers on all other 
naming measures. This result also applied to the Posner 
same name task. As no overt articulation is required on 
this task it would appear that word retrieval slowness 
cannot be attributed to difficulties in execution of a 
speech-motor program. The findings that the disabled 
readers were significantly slower than the good readers on 
the physical matching task was unexpected, however. In 
order to perform on this task it would appear that name 
code information is not required. A possible explanation 
is that the good readers were facilitated in their 
performance by the use of both physical and name codes. It 
is assumed that the poor readers, whose access to name 
codes is slower, were not able to benefit in such a manner 
and thus were slower. 
217 
Summary 
In summary, disabled ten and eleven-year—old readers 
identified according to slow naming rates on the RAN tasks 
demonstrated consistent slowness and a greater number of 
errors on the other naming tasks as well, compared to 
controls. Their word retrieval deficit does not appear 
limited to performance on confrontation naming tasks as on 
a more natural expressive language measure of story 
retelling these children were slower to produce words and 
included fewer words and propositional units in their 
retellings. The oral language problems of these disabled 
readers do not appear to be restricted to the expressive 
language domain. Categorization of a single spoken word 
was also slower for these disabled readers than for 
controls. It cannot be argued that this result was due to 
a less extensive vocabulary caused by lack of reading 
experience as the items chosen were those encountered in 
daily living and should be relatively unaffected by 
academic factors. Also, total error rate did not differ 
between groups. It is interesting that the poor readers 
did make significantly more errors than controls on the 
items with semantically similar distractors, and this is 
consistent with the findings of Lorsbach (1982). This 
finding is suggestive of subtle semantic difficulties on 
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the part of the poor readers rather than phonological code 
access problems, at least for this particular task. 
As the disabled readers were significantly slower 
and slightly more error prone than controls in categorizing 
negative items on the picture categorization task, it is 
difficult to state that their semantic memory organization 
is equivalent to that of good readers. However, these 
reader group differences were not large, while differences 
on all naming tasks were quite pronounced. It can be 
tentatively suggested that reader group differences on the 
picture categorization task might be related to verbal 
intelligence, as for the poor readers, there were 
significant correlations between Verbal IQ scores and 
picture categorization reaction time, although this result 
was not found for good readers. In contrast, there was no 
correlation between Verbal IQ and naming scores for either 
good or poor readers. For the 20 poor readers, the 
correlation between Verbal IQ and the RAN total score was 
r = 0.028, and the correlation between Verbal IQ and the 
picture naming score was r = 0.437, (df = 18), not 
significant at the .05 level. It should also be noted that 
this latter correlation approaches significance, but the 
direction is exactly the opposite of what would be expected 
if there was a relationship between IQ and naming. With a 
positive correlation the higher verbal IQ scores tend to be 
related to higher naming times; in other words, the 
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brighter children tend to be slower at word retrieval. 
It must be concluded that the question of semantic 
access on the part of poor readers is not settled, but that 
it does seem that access of phonological codes is certainly 
the area of greater difficulty for these subjects. This 
interpretation is strengthened by informal analyses of 
naming errors. If the poor readers could not retrieve the 
correct label for pictures such as those on the Boston 
Naming Test they often were able to describe the function 
of the item or otherwise indicate understanding. Also, at 
times the poor readers produced words which included some 
of the phonemes of the target. This seems to indicate that 
the poor readers' access of meaning is functioning fairly 
well compared to their access of phonological codes. The 
errors which involve some inclusion of correct phonological 
information but many incorrect phonemes suggest impairment 
of the phonological representations and/or access to these 
codes. A number of such naming errors gleaned from the 
protocols of the poor readers from the first analysis are 
listed in Table 36. 
Since these disabled readers do exhibit subtle oral 
language problems which appear to involve access of 
phonological information, we might expect that in reading 
they would find indirect access very difficult, as use of 
this route has been claimed to require use of phonological 
codes more so than direct access. However, the disabled 
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TABLE 36 
Examples of Word Retrieval Errors 
Committed by Disabled Readers 
Semantic Naming Errors Phonologica1 Errors 
Target Word Response Target Word Response 
snail shell thing, lobster, harp hart 
kind of clam 
globe map thing wreath reef 
sphinx pyramid pelican peligan 
stethoscope to listen to hearts sphinx lynx 
axe chop thing pyramid pyramint 
racquet tennis court thing dominoes donimoes 
pliers screw acorn eggcorn 
wreath Christmas thing hammock hampit 
abacus Chinese calculator igloo canoe 
counting thing eegloo 
escalator electric stairs couch cow 
Errors ; Preserving Meaning and Phonological Information 
Target Response 
I seahorse horsefish 
igloo icecloo 
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readers in this study clearly relied proportionately more 
on the "indirect" or "phonics" route and could be termed 
"surface dyslexics." This finding is directly opposite to 
the claims of a number of previous researchers (Johnson and 
Myklebust, 1967; Pirozzolo, 1979) who suggested that 
children who preferred the indirect route were those with 
good oral language skills. The present findings are, 
however, more consistent with those of Mattis et al. (1975) 
and Mattis (1981) who reported results of informal work 
which suggested that poor readers with word retrieval 
deficits could function best by use of a phonics approach 
to reading. 
Results - Second Analysis 
222 
The second analysis compares the performance of 
three groups of ten subjects each: poor readers with word 
retrieval problems, poor readers with relatively good 
naming abilities and good reader controls. For relevant 
subject information, the reader is referred to Tables 4 and 
6 on pages 116 and 119. 
The second analysis results will be organized in the 
same manner as the first analysis results. First the data 
for the picture categorization task will be reported 
followed by results of the reading tasks. Next the oral 
language task results will be given followed by findings 
from the naming tasks. At this point results of the two 
miscellaneous tasks will be reported. Finally the 
correlation between the digit span and the digit naming 
task using all 53 subjects will be discussed. 
Picture Categorization 
The median number of seconds to categorize one item 
was the score used in this analysis. Scores for the 
positive and negative category items were analyzed 
separately via one-way ANOVA's. Results indicate no 
significant differences between groups for either type of 
item. For the positive items, F <1, and for the negative 
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items, F(2,27) - 1.04. Cell means and standard deviations 
for the picture categorization reaction time scores are 
reported in Table 37. 
The errors made on the picture categorization task 
were also subjected to one-way ANOVA's. There were no 
differences between groups for picture categorization 
errors. For the positive item errors, F (2,2 7) = 1.13, and 
for the errors committed on negative category items, F<1. 
Means and standard deviations for picture categorization 
errors are reported in Table 38. 
During the performance on the picture categorization 
task occasionally a subject would move his/her finger 
incorrectly or the equipment would malfunction. These 
instances were termed "bad trials" and were analyzed via a 
one-way ANOVA. Results indicated no significant 
differences between reader groups in the number of bad 
trials committed, (F <1). The means and standard 
deviations for the "bad trials" category can be found in 
Table 39. 
Reading Tasks 
The three tasks reported in this section are the 
reading of the irregular/regular word lists, the lexical 
decision task, and the Calfee nonword reading task. 
224 
TABLE 37 
Picture Categorization Task 
Second Analysis 
Time in Seconds to Categorize Pictures 
Cell 
Subject Group 
Poor Readers, 
Slow on RAN 
Poor Readers, 
Faster on RAN 
Good Readers 
Means and Standard 
Correct 
"Yes Items 
1.394 (0.141) 
1.366 (0.106) 
1.350 (0.084) 
Deviations 
Correct 
"No Items" 
1.510 (0.149) 
1.478 (0.083) 
1.437 (0.096) 
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TABLE 38 
Picture Categorization Errors 
Cell Means and Standard Deviations 
Second Analysis 
Subject Group Positive Negative 
Category Instances Category Instances 
Poor Readers 
Slow on RAN 1.900 
(1.853) 
3.100 
(2.470) 
Poor Readers 
Faster on RAN 2.200 
(1.989) 
3.600 
(4.195) 
1.100 
(1.101) 
1.800 
(2.044) 
Good Readers 
TABLE 39 
Picture Categorization Bad Trials 
Second Analysis 
Cell Means and Standard Deviations 
Subject Group 
Poor Readers 
Slow on RAN 5.800 (5.029) 
Poor Readers 
Faster on RAN 7.600 (5.168) 
Good Readers 8.200 (5.712) 
Irregular/regular word lists 
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Measures of interest here are between group 
comparisons in rate and accuracy in reading the two types 
of word lists as well as within group comparisons to 
determine if there were rate and accuracy differences 
according to word type. 
Fi^st the time in seconds to read the irregular 
words was analyzed via a one-way ANOVA. There was a 
significant difference, f(2»27) = 6.82, p <.01. 
Application of the Tukey test revealed that the only 
significant difference lay between the poor readers slow on 
the RAN, whose mean score was 35.88 seconds, and the good 
reader group who took on the average only 11.04 seconds to 
read the twenty irregular words. Although the poor readers 
faster on the RAN achieved a score intermediate between the 
other two groups, (Y = 22.36 seconds) this mean was not 
significantly different from that of the good readers nor 
from that of the poor readers slow on the RAN. 
Next, the scores representing the time in seconds 
taken to read the regular words were subjected to a one-way 
ANOVA. There was a significant difference, F(2,27) = 5.95 , 
p <.01. Results of the Tukey test were consistent with 
those for the irregular word rates: the only significant 
difference in speed of reading was between the poor readers 
slow on the RAN, who took on the average 35.82 seconds, and 
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the good readers, who took on the average 11.27 seconds. 
The poor readers faster on the RAN achieved a mean naming 
rate of 19.24 seconds which was not significantly slower 
compared to the mean of the good readers and also not 
significantly faster than the average naming rate of the 
poor readers slow in naming. These means and their 
standard deviations are reported in Table 40. 
The accuracy scores for the irregular and regular 
lists were analyzed separately via a one-way ANOVA first 
for the irregular words and next for the regular words. 
For the irregular words comparison of the three groups' 
accuracy scores indicated a significant difference, 
F(2,27) = 7.56 , p <.01. Application of the Tukey test to 
examine pairwise comparisons indicated that the only 
significant group difference lay between the poor readers 
slow on the RAN and the good reader group. These poor 
readers, correct on the average on 14.70 of the 20 words, 
were not significantly different from the poor readers 
faster in naming whose mean accuracy score was 18.50. Nor 
was there a difference between this poor reader group and 
the good readers whose mean was 19.50. Results of a one¬ 
way ANOVA used to analyze the accuracy scores on the 
regular word list indicated a significant difference, 
F(2,27) = 10.41, p <.01. Use of the Tukey test revealed 
that significant differences lay between the poor readers 
slow on the RAN whose mean was 16.50 and the good readers 
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TABLE 40 
Time in Seconds to Read Irregular and Regular Word Lists 
Twenty Words Each List 
Second Analysis 
Cell Means and Standard Deviations 
Reader Irregular Regular 
Group List List 
Poor Readers 
Slow on RAN (n = 10) 35.88 (19.80) 35.82 (24.84) 
(n = 9)* 36.10 (20.99) 30.63 (19.78) 
Poor Readers 
Faster on RAN 22.36 (16.65) 19.24 (12.86) 
Good Readers 11.04 (3.28) 11.27 (2.89) 
*Please see text for explanation. 
230 
whose mean was 19.60. There was also a significant 
difference at the .05 level between the two groups of poor 
readers, the poor readers slow on RAN again with a mean of 
16.50 and the poor readers faster on the RAN with a mean of 
18.20. There were no significant differences between the 
good readers and this latter poor reader group. The means 
and standard deviations for the number of words read 
correctly on the irregular and regular lists are also found 
in Table 41. 
Within group comparisons of rate and accuracy 
between the two list types are of interest. First, the 
results of a t test for paired data performed on the rate 
scores for the poor readers slow on the RAN are examined. 
The reader will recall that in the first analysis one 
subject in the poor reader group had extremely discrepant 
scores; the scores for this subject were dropped from the 
present analysis also. Results of the t test for paired 
data for the remaining nine subjects revealed a significant 
difference between the mean time to read the irregular 
words and the regular words with eight of the nine subjects 
demonstrating facilitation on the regular word list. Here 
the mean time to read the 20 words of the irregular list 
for these nine subjects was 36.104 seconds, (S.D. 20.990), 
and the mean for the nine subjects for the 
regular list was 30.630 seconds, (S.D. 19.783), t = -3.40, 
p = 0.0094, df = 8. 
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TABLE 41 
Number Correct — Irregular and Regular Words 
Second Analysis 
Cell Means and Standard Deviations 
Subject Irregular Regular 
Group Words Words 
Poor Readers 
Slow on RAN 14.70 (4.74) 16.50 (2.17) 
Poor Readers 
Faster on RAN 18.50 (1.58) 18.20 (1.40) 
Good Readers 19.50 (0.71) 19.60 (0.52! 
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In contrast to these findings the other two reader 
groups did not demonstrate significant differences in rate 
between the two types of word lists. For the disabled 
readers with faster RAN rates the mean naming rate for the 
irregular word list was 22.36 seconds, (S.D. 16.65), and 
the mean rate for the regular list was 19.24 seconds, (S.D. 
12.86); t = -1.62, p = 0.14, df = 9, ( t test for paired 
data) . 
For the good readers the mean rate for reading the 
irregular list was 11.04 seconds and for the regular list 
was 11.27 seconds. Application of the t test for paired 
data indicated no significant difference, t = 0.56, 
P = 0.59, df = 9. 
The results of t tests for paired data on the 
accuracy scores for the irregular and regular word reading 
indicated no significant differences for any group. For 
the ten disabled readers slow on RAN the mean number 
correct on the irregular list was 14.70, (S.D. 4.74), and 
for the regular list, 16.50, (S.D. 2.17); t = 1.56, 
p = 0.15, df = 9. For the poor readers faster on the RAN 
the mean number correct on the irregular list was 18.50, 
(S.D. 1.58), and for the regular list was 18.20, (S.D. 
1.40), t = -0.45, p = 0.66, df = 9. For the good readers 
the mean number correct on the irregular list was 19.50, 
(S.D. 0.71), and for the regular list, 19.60, (S.D. 0.52), 
t = 0.32, p = 0.76, df = 9. 
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Lexical decision task 
First, between group comparisons in rate and 
accuracy for the pseudohomophone and nonpseudohomophone 
lists will be reported. This will be followed by the 
information on within group differences in rate and 
accuracy for the two types of lists. 
Between group comparisons for rate and accuracy were 
made by means of one-way ANOVA's. It should be noted that 
the poor word retriever disabled reader group had less than 
ten scores due to the fact that one subject was too low in 
reading ability to perform on the lexical decision task and 
due to experimenter error in the loss of one rate score. 
First, the scores which were the total number of 
seconds to complete the two pseudohomophone lists were 
analyzed for the three groups by use of a one-way ANOVA. 
There was a significant difference, F(2,25) = 4.12, p <.05. 
Application of the Scheffe Test indicated significant 
differences between the good readers who took on the 
average 50.76 seconds, (S.D. 10.56), and the poor word 
retriever disabled reader group who took on the average 
114.86 seconds, (S.D. 74.24). The differences between the 
poor readers faster on RAN and the other two groups were 
not significant. This poor reader group better on the RAN 
took on the average 82.57 seconds,(S.D. 42.13.) Results of 
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a one way ANOVA on the rate scores for the 
nonpseudohomophone lists indicated a significant difference 
F(2,26) = 6.37, p <.01 and application of the Scheffe Test 
revealed that the differences lay between the good reader 
group, (T* =38.87 seconds, S.D.=8.54), and between both 
groups of poor readers. The poor readers slow on RAN took 
on the average 82.76 seconds, (S.D 26.85), and the poor 
readers faster on the RAN took on the average 78.35 
seconds, (S.D. 43.28). There were no significant 
differences in rate between the two poor reader groups on 
the nonpseudohomophone lists. The means and standard 
deviations for the rate data for both list types are also 
reported in Table 42. 
In order to examine the between group accuracy in 
the performance of the lexical decision task the total 
number of errors of both types, errors of commission and 
errors of omission for each subject, was the variable used 
in a one-way ANOVA. Results revealed a significant 
difference, F(2,26) = 21.21, p <.01. According to the 
Scheffe Test the differences lay between both poor reader 
groups and the good reader group at the .01 level. There 
was no significant difference between the two poor reader 
groups who committed approximately an equivalent number of 
errors which was more than twice the number made by the 
good reader group. These error data can be found in Table 
43. 
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TABLE 42 
Lexical Decision Task 
Time in Seconds to Complete Lists 
Second Analysis 
Means and Standard Deviations 
Subject Pseudohomophone Nonpseudohomophone 
Group List List 
Poor Readers 
Slow on RAN 114.860 (74.24) 82.76 (26.85) 
n = 8 n = 9 
Poor Readers 
Faster on RAN 
Good Readers 
82.566 (42.13) 
n = 10 
50.755 (10.56) 
n = 10 
78.354 (43.27) 
n = 10 
38.875 (8.54) 
n = 10 
TABLE 43 
Lexical Decision Task 
Total Number of Errors 
Second Analysis 
Cell Means and Standard Deviations 
Subject Group 
Poor Readers 
Slow on RAN 23.333 (7.984) 
Poor Readers 
Faster on RAN 22.400 (4.326) 
Good Readers 9.200 (2.821) 
Within group comparisons- lexical decision task 
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In order to determine whether reader groups were 
using phonological coding it was necessary to examine the 
differences in rate and average number of errors of 
commission between list types. First the rate data for the 
two types of lists were analyzed using a t test for paired 
data separately for each subject group. For the slow word 
retrieval poor reader group, a t test for paired data on 
the number of seconds to complete the pseudohomophone lists 
vs. the nonpseudohomophone lists for eight subjects 
indicated no significant difference in rate between the two 
lists, t =-1.48, p <0.18, df = 7. Here the average time to 
complete the pseudohomophone lists was 114.86 seconds, 
(S.D. 74.241), and the average time to complete the 
nonpseudohomophone lists was 76.413 seconds, (S.D. 20.244). 
Thus, differences did exist which indicated longer response 
times on the pseudohomophone lists but these differences 
fail to reach significance due to huge variances. For the 
disabled readers faster on the RAN results of a t test for 
paired data also revealed no significant differences in 
rate: t = -1.01, p =0.34, df = 9. Here the average time 
for completion of the pseudohomophone lists was 82.566 
seconds, (S.D. 42.133), and the average time for the 
nonpseudohomophone lists was 78.354 seconds, (S.D. 43.276). 
For the good readers there was a significant difference in 
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rate between the two list types: t = -8.18, p <.000, 
df = 9. Here the average rate for completion of the 
pseudohomophone list was 50.755 seconds, (S.D. 10.564), and 
the average rate for the nonpseudohomophone list was 38.875 
seconds, (S.D. 8.545). 
Next examining the within group differences in 
accuracy by comparing the number of errors of commission 
between lists, all three subject groups did reveal 
significantly more errors of commission on the 
pseudohomophone lists than on the nonpseudohomophone lists. 
For the disabled reader slow on RAN group the average 
number of errors of commission on the pseudohomophone lists 
was 5.889, (S.D. 2.935), while the average number of errors 
for the nonpseudohomophone lists was 4.000, (S.D. 3.000). 
Results of a t test for paired data were:, t = -2.64, 
p = 0.030, df = 8. For the poor readers faster on the RAN 
the average number of errors on the pseudohomophone lists 
was 5.700, (S.D. 2.452), and for the nonpseudohomophone 
lists the average number of errors of commission was 3.800, 
(S.D. 2.348), t = -5.02, p =0.000, df = 9. For the good 
reader group the average number of errors of commission on 
the pseudohomophone lists was 2.900, (S.D. 1.101), and for 
the nonpseudohomophone lists, X = 0.900, (S.D. 0.876). 
Results of the t test for paired data were: t = -7.75, 
p = 0.000, df = 9. These error data are also reported in 
Table 44. 
' 
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TABLE 44 
Lexical Decision Task Errors by Error and List Type 
Second Analysis 
Means and Standard Deviations 
Errors of Commission 
Subject Group Pseudohomophone 
List 
Nonpseudohomophone 
List 
Poor Readers 
Slow on RAN 5.889 (2.935) 4.000 (3.000 
Poor Readers 
Faster on RAN 5.700 (2.452) 3.800 (2.348 
Good Readers 2.900 (1.101) 0.900 (0.876 
Errors of Omission 
Poor Readers 
Slow on RAN 6.222 (2.224) 7.222 (2.539) 
Poor Readers 
Faster on RAN 6.600 (2.011) 6.300 (1.767) 
Good Readers 2.400 (1.075) 3.000 (1.886) 
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The errors of omission were analyzed for each group 
by comparing the number made on the pseudohomophone vs. the 
nonpseudohomophone lists using a t test for paired data. 
There were no significant differences between the number of 
errors of omission between list type for any group. For 
the poor readers slow on RAN the mean number of omission 
errors for the pseudohomophone lists was 6.222, (S.D. 
2.224), and for the nonpseudohomophone lists was 7.222, 
(S.D. 2.539), t = 1.20, p = 0.26, df = 8. For the poor 
readers faster in naming the average number of omission 
errors on the pseudohomophone lists was 6.600, (S.D. 
2.011) and for the nonpseudohomophone lists was 6.300, 
(S.D. 1.767), t = -0.38, p = 0.71, df = 9. For the good 
readers the average number of omission errors on the 
pseudohomophone lists was 2.400, (S.D. 1.075), and for the 
nonpseudohomophone lists was 3.000, (S.D. 1.886), t = 1.00, 
p = 0.34, df = 9. These data can also be found in Table 44. 
Nonword reading test 
The scores for this test were the number correct of 
a total of 42 items. Results of a one-way ANOVA indicated 
significant differences in accuracy between groups, 
F (2,27) = 39.58, p <.01. The poor readers slow on the RAN 
achieved on the average 11.70 correct items (S.D. 8.82); 
the poor readers faster on the RAN were correct on an 
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average of 14.40 items (S.D. 5.52) and the mean for the 
good readers was 34.40, (S.D. 2.88). Application of the 
Tukey Test indicated that the significant group differences 
lay between the good readers and both poor reader groups. 
There were no significant differences between the two poor 
reader groups. Again as with the first analysis the range 
was very wide for the poor reader groups and is reported 
along with the means and standard deviations in Table 45. 
Summary of Reading Task Results 
Results of the analyses of the data for the 
irregular and regular word lists indicated significant 
differences in rate and accuracy for both lists between the 
poor readers slow on the RAN and the good readers, favoring 
the latter group. The poor readers faster in naming 
achieved rate and accuracy scores intermediate between the 
other two groups and not significantly different from 
either group except when accuracy on the regular list is 
examined. Here the poor readers faster in naming were 
significantly more accurate than the poor readers slow on 
the RAN. Thus both in rate and accuracy on this easy word 
reading task the disabled readers faster on the RAN are not 
significantly different from the good readers. 
When within group performance on the irregular and 
regular words is examined, nine of the disabled readers 
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TABLE 45 
Nonword Reading - Number Correct of Forty-Two 
Second Analysis 
Means and Standard Deviations 
Subject Group Range 
Poor Readers 
Slow on RAN 11.70 (8.82) 2 
Poor Readers 
Faster on RAN 14.40 (5.52) 6 
I terns 
30 
- 24 
Good Readers 34.40 (2.88) 29 - 38 
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slow in naming were significantly faster in reading the 
regular words compared to the irregular words. The other 
two groups in contrast did not differ significantly in rate 
between the two lists, and no group demonstrated a 
difference in accuracy between the two types of 
orthographic patterns. 
On the lexical decision task, the good readers were 
significantly faster to complete the pseudohomophone lists 
than were the poor readers slow on the RAN. The poor 
readers faster in naming did not differ significantly from 
the other two groups in rate on the pseudohomophone lists. 
With the nonpseudohomophone lists the good readers were 
significantly faster than both poor reader groups which did 
not differ from each other. In accuracy the good readers 
were significantly more accurate than the two poor reader 
groups which did not differ from each other in this 
parameter. 
Within group comparisons for rate for the 
pseudohomophone and nonpseudohomophone lists were done 
using a t test for paired data. Here only the good readers 
showed facilitation favoring the nonpseudohomophone list. 
However, all three groups did reveal the use of 
phonological coding as for each group there were 
significantly more errors of commission on the 
pseudohomophone list than on the nonpseudohomophone list. 
In contrast there were no significant differences between 
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list type for any group for errors of omission. 
Analysis of the nonword reading accuracy scores 
indicated that the good readers were significantly more 
accurate than both poor reader groups which did not differ 
from each other. 
In summary, on the irregular/regular word task, 
which consisted of words of higher frequency than those of 
the lexical decision task, results suggest that the poor 
readers faster on the RAN achieved rate and accuracy scores 
intermediate between the other two groups, not 
significantly different from those of the good readers on 
any measure, and significantly more accurate than the poor 
readers slow on the RAN on the regular list. Nine of the 
ten poor readers slower on the RAN displayed facilitation 
in reading the regular words vs. the irregular words; this 
facilitation effect was not found for the other two groups. 
The finding that the poor readers faster in naming did not 
display this effect is most likely due to the fact that the 
task was somewhat easier for them; facilitation on regular 
words is only expected with words of relatively low 
frequency. It does seem however that the poor readers 
faster in naming are using the "indirect" route in reading, 
as this group along with the other two groups committed 
significantly more errors of commission on the 
pseudohomophone lists than on the nonpseudohomophone lists. 
Oral Language Tasks 
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In this section data for the fluency measures, 
number of words used in the story and average rate of 
production of a single word in the story retelling, will be 
reported. Next, findings pertaining to the number of 
propositions included in the retelling will be discussed. 
These expressive language measures will be followed by a 
report of data for the receptive language task which 
involved the categorization of a single spoken word. 
Fluency measures 
The total number of words produced in the story 
retellings was analyzed via a one-way ANOVA. Although 
there was a trend for the disabled readers slow on the RAN 
to produce fewer words than the other two groups this 
difference was not significant for this analysis, 
F(2,27) = 1.72. Here, the mean number of words used by the 
poor readers slow on the RAN was 99.50 (S.D. 20.65), the 
disabled readers faster in naming had an average of 118.60 
words, (S.D. 34.81), and the good readers' mean was 120.90, 
(S.D. 27.76). As can be seen the variances are large which 
resulted in no significant differences. These means and 
standard deviations are also presented in Table 46. 
The average time in seconds to produce a single 
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TABLE 46 
Average Number of Words Used in Story Rete 
Second Analysis 
Means and Standard Deviations 
Reader Group 
Poor Readers 
Slow on RAN 99.50 
Poor Readers 
Faster on RAN 118.60 
Good Readers 120.90 
.ling 
(20.65) 
(34.81) 
(27.76) 
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spoken word in the story retelling task was the score used 
in a one-way ANOVA. There was a significant difference 
between reader groups, F(2,27) = 6.59, p <.01. The disabled 
readers slow on RAN took longest; their mean was 0.6174 
seconds, (S.D. 0.1459); the poor readers faster on the RAN 
achieved a mean of 0.5064 seconds, (S.D. 0.0635), and the 
good readers' mean was 0.4554 seconds, (S.D. 0.0769). 
Application of the Tukey Test indicated that the only 
significant difference lay between the poor readers slow on 
RAN and the good readers. There were no significant 
differences between the good readers and the disabled 
readers faster in naming nor between the two poor reader 
groups. The means and standard deviations for the time to 
produce a single spoken word in retelling a story are 
presented in Table 47. 
Number of propositions in retellings 
Results of a one-way ANOVA on the number of 
propositions present in the story retellings of the three 
groups indicated a significant difference, F(2,27) = 6.07, 
p <.01. Application of the Tukey test revealed that the 
only significant difference was between the good readers 
and the poor readers slow in naming, who produced fewer 
propositions. Means and standard deviations for the number 
248 
TABLE 47 
Average Time in Seconds to Produce One Word 
Story Retelling Task 
Second Analysis 
Means and Standard Deviations 
Reader Group 
Poor Readers 
Slow on RAN 0.6174 (0.1459) 
Poor Readers 
Faster on RAN 0.5064 (0.0635) 
Good Readers 0.4554 (0.0769) 
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Average Number of 
TABLE 48 
Propositions in Story Retellings 
Second Analysis 
Cell Means and Standard Deviations 
Subject Group 
Poor Readers 
Slow on RAN 21.90 (3.11) 
Poor Readers 
Faster on RAN 28.30 (6.82) 
Good Readers 30.80 (6.92) 
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of story propositions are given in Table 48. 
Categorization of a single spoken word 
The score for this task was the median in seconds to 
nonverbally indicate category membership of a single spoken 
word. Scores for correct responses only were analyzed. 
First, for the correct positive items, a one-way ANOVA 
indicated a significant difference, F(2,27) = 3.96, p <.05. 
Use of the Tukey test for pairwise comparisons indicated 
that the only significant difference in rate of 
categorization of a single spoken word occurred between the 
poor readers slow on the RAN and the good reader group. 
Here, the poor readers slow on the RAN took on the average 
0.6028 seconds to categorize one word while the good 
readers' mean was 0.4793. The poor readers faster in 
naming achieved a mean score of 0.5947 seconds which was 
intermediate between that of the good readers and the poor 
readers slower on the RAN and not significantly different 
from the other two groups. This pattern was repeated when 
the correct negative category item response times were 
analyzed. Results of a one-way ANOVA indicated a 
significant difference, F(2,27) = 5.08, p <.05. The Tukey 
test indicated that again similar to the positive category 
analysis the only significant difference lay between the 
good readers, whose mean was 0.6043, and the poor readers 
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slow on the RAN whose mean was 0.7660. The poor readers 
faster on the RAN achieved a mean rate of 0.73322, again, 
intermediate between that of the other two groups and not 
significantly different from either group. Means and 
standard deviations for the spoken word categorization task 
can be found in Table 49 where it will be noted that the 
average response times for the positive category instances 
are faster for all groups than are the negative category 
responses. 
Errors made on the categorization of a spoken word 
task were analyzed by means of a one-way ANOVA, separately 
for positive and negative category items. There were no 
significant group differences in errors for either type. 
For the positive items, F <1, and for the negative items, 
F(2,27) = 1.36 . The means and standard deviations for the 
spoken word categorization task total errors are reported 
in Table 50. 
These error data were also analyzed by category 
using a 3(group) by 3(category of error) design with the 
second factor being analyzed as repeated measures. There 
was no main effect of group, F<1. There was a significant 
effect for error, F(2,54) = 4.219, p = 0.0199. There was 
no group by error interaction, F = 1.232. The error means 
by category and group are also reported in Table 50 where 
it will be noted that significantly more errors were 
committed on the "drinks" category, which had semantically 
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TABLE 49 
Spoken Word Categorization Task 
Time in Seconds to Categorize One Word 
Second Analysis 
Cell Means and Standard Deviations 
Subject Group 
Poor Readers 
Slow on RAN 
Poor Readers 
Faster on RAN 
Positive 
Category 
Instances 
0.6028 
(0.1458) 
0.5947 
(0.0897) 
0.4793 
(0.0829) 
Negative 
Category 
Instances 
0.7660 
(0.1431) 
0.7322 
(0.1132) 
0.6043) 
(0.0988) Good Readers 
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TABLE 50 
Spoken Word Categorization Task Errors 
Second Analysis 
Cell Means and Standard Deviations 
Subject 
Group 
Positive 
Category 
Instances 
Negative 
Category 
Instances 
Poor Readers 
Slow on RAN 1.500 
(1.269) 
4.300 
(3.623) 
Poor Readers 
Faster on RAN 2.300 
(1.889) 
2.500 
(2.718) 
Good Readers 1.500 
(1.354) 
2.500 
(1.841) 
Subject 
Group Errors by Category of Target Word 
Sports Drinks Relatives 
Poor Readers 
Slow on RAN 2.100 
(1.595) 
2.600 1.100 
(2.171) (0.994) 
Poor Readers 
Faster on RAN 1.200 
(1.135) 
2.000 1.600 
(1.826) (1.430) 
Good Readers 1.100 
(0.568) 
1.700 1.200 
(1.767) (0.789) 
Total Group 1.467 
(1.224) 
2.100 
(1.900) 
1.300 
(1.088) Means 
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related distractors, than on the other two categories. 
Summary of oral language task results 
The pattern of results which emerged from all the 
oral language measures was remarkably consistent. In all 
cases, the disabled readers slow on the RAN were the least 
fluent. They also produced the fewest propositions and 
took the longest to categorize a spoken word. The 
differences between this disabled reader group and the good 
readers were significant in every case except for the 
number of words used in the story retellings where 
significance was not reached due to large group variances. 
Also, in all cases, the disabled readers faster in naming 
achieved scores which fell into a position intermediate 
between the poor reader slow on the RAN group and the good 
readers; these scores were not significantly different from 
the other two groups' measures. 
Naming Task Results 
The reader will recall that the two disabled reader 
groups in this analysis were formed according to their 
performance on the Rapid Automatic Naming Tasks. One group 
of disabled readers was extremely slow on these tasks while 
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one group of subjects, equally impaired in reading, 
demonstrated significantly faster naming rates on the RAN 
tasks. It is of interest to determine whether the two 
disabled reader groups were consistent in their speed of 
retrieval on the other naming tasks as well. Will the 
disabled readers faster on the RAN perform in a manner 
equivalent to good readers on all naming tasks or will 
there be selective impairments in their naming abilities? 
Data for the subtests of the RAN tasks will be reported 
along with results of the Boston Naming Test, the Picture 
Naming Task, and the Posner Same Shape and Same Name Tasks. 
Rapid automatic naming tasks 
For this type of naming measure the time to name the 
stimuli (object line drawings, colors, letters, and digits) 
is the variable of interest. Errors were few and were not 
subjected to analysis. First the analysis of the total 
time to name all four charts will be reported followed by 
data for the four separate types of RAN measures. 
Results of a one-way ANOVA on the RAN total naming 
times indicated significant differences; F(2,27) = 33.25 , 
p <.01. Application of the Tukey test revealed significant 
differences between the poor reader group slow on the RAN 
and the good reader group, and between this disabled reader 
group and the poor readers faster on the RAN. Here the 
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poor readers slower on the RAN took on the average 198.9 
seconds (S.D. 24.1) to name the four charts while the good 
readers took 129.8 seconds, (S.D. 18.9). The poor readers 
faster on the RAN took on the average 148.8 seconds, (S.D. 
14.6), a value which did not differ significantly from that 
of the good reader group. These means are also presented 
in Table 8 on page 121. 
The rate scores for the object naming and color 
naming tasks were averaged for each subject in order to 
obtain a single score which represented the speed of naming 
nonsymbolic stimuli. These average scores were analyzed 
via a one-way ANOVA. There was a significant difference, 
F(2,27) = 19.94, p <.01. Application of the Tukey test 
indicated that there were significant differences (p <.01) 
between the poor readers slow in naming and the good 
readers, and also between this poor reader group and the 
poor readers faster in naming. There were no significant 
differences in rate for the nonsymbolic naming tasks 
between the good readers and the poor readers faster in 
naming. The average rate score for the nonsymbolic tasks 
for the poor readers slow in naming was 59.91 seconds; for 
the poor readers faster in naming this average score was 
43.10 seconds, and for the good readers, 41.83 seconds. 
Similarly, an average naming score was obtained for 
each subject on the symbolic tasks, (letters and digits), 
and this score was used in a one-way ANOVA. There was a 
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significant difference, F(2,27) = 23.47, p <.01. The Tukey 
test indicated significant differences for all group 
contrasts. The poor readers slow on the RAN achieved an 
average symbolic task rate of 39.55 seconds. This was 
significantly slower than the average rate of the good 
readers, which was 23.04 seconds. The poor readers faster 
on the RAN had an average score of 31.30 seconds, a value 
significantly different from both the good readers and the 
poor readers slow on the RAN. Thus, the poor readers who 
were selected because of faster naming rates appear 
equivalent to good readers only on the nonsymbolic naming 
tasks. In naming digits and letters they are significantly 
slower than the good readers although still faster than the 
poor readers with word retrieval problems. 
Mean scores for the time to name each Rapid 
Automatic Naming subtest along with the nonsymbolic and 
symbolic average scores are reported in Table 51. 
Boston naming test 
On the Boston Naming Test results of a one-way ANOVA 
performed on the accuracy scores indicated a significant 
difference F(2,27) = 4.30, p <.05. Application of the 
Tukey test indicated that the only significant difference 
lay between the poor readers slow on the RAN and the good 
reader group. These poor readers were able to name on the 
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TABLE 51 
Rapid Automatic Naming Subtests 
Time in Seconds to Name Fifty Items 
Cell Means and Standard Deviations 
Second Analysis 
Subject Group 
Poor Readers 
Slow on RAN 
Objects Colors Nonsymbolic 
Average 
64.93 
(10.11) 
54.89 
(12.99) 
59.91 
(9.86) 
Poor Readers 
Faster on RAN 47.08 
(5.23) 
39.12 
(3.50) 
43.10 
(3.63) 
Good Readers 44.90 
(6.58) 
38.77 
(7.20) 
41.83 
(6.55) 
Subject Group Letters Digits Symbolic 
Average 
Poor Readers 
Slow on RAN 43.73 35.37 39.55 
(10.48) (4.18) (6.53) 
Poor Readers 
Faster on RAN 33.40 
(7.87) 
29.20 
(3.86) 
31.30 
(5.45) 
24.81 
(4.34) 
21.28 
(3.53) 
23.04 
(3.83) Good Readers 
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average 36.40 pictures, (S.D. 7.66), while the good 
readers' mean was 43.90, (S.D. 3.25). The scores of the 
disabled readers faster in naming were close to the 
performance of the good readers, T = 41.40, (S.D. 5.70). 
Cell means and standard deviations for the Boston Naming 
Task are also reported in Table 52. 
Picture naming task 
The picture naming task consisted of pictures 
identical to those of the picture categorization task. 
Variables of interest include the average number of seconds 
to name all four charts as well as error data. First, 
results of a one-way ANOVA performed on the total naming 
times indicated a significant difference, F(2,27) = 9.40, 
p <.01. Application of the Tukey test indicated 
significant differences at the .01 level between the poor 
readers slow in naming and the good readers and also 
between this poor reader group and the poor readers faster 
in naming. As would be predicted the disabled readers slow 
on the RAN took the longest time to name these four picture 
charts, on the average 133.79 seconds, (S.D. 29.70). What 
is interesting is that there is a nonsignificant trend for 
the poor readers faster on the RAN to achieve a faster 
average naming rate on this picture naming task (T = 94.73 
seconds, S.D. 19.21) than the good readers, who took on the 
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TABLE 52 
Boston Naming Test 
Number Correct of 60 Total 
Means and Standard Deviations 
Subject Group 
Poor Readers 
Slow on RAN 36.40 (7.66) 
Poor Readers 
Faster on RAN 41.40 (5.70) 
Good Readers 43.90 (3.25) 
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average 101.25 seconds, (S.D. 12.06). These data are also 
presented in Table 53. 
Error data for the picture naming task were also 
subjected to a one-way ANOVA. There were no significant 
group differences: F(2,27) = 3.08. 
Posner same shape and same name task 
The number of seconds to complete the same shape 
task was the score used in a one-way ANOVA. Results 
indicated no significant difference in rate between reader 
groups: F(2,27) = 2.66. As errors were minimal for the 
same shape task, they were not subjected to analysis. 
In contrast to these results application of a one¬ 
way ANOVA on the scores, time in seconds to complete the 
same name task, revealed a significant difference, 
F(2,27) = 5.7, p <.01. Application of the Tukey Test 
indicated significant differences in rate of performance 
between the poor readers slow on the RAN and the good 
readers. There was also a significant difference between 
these poor readers and the poor readers faster in naming. 
The poor readers slow on the RAN took on the average 37.39 
seconds, (S.D. 9.75), while the good readers took on the 
average 27.27 seconds, (S.D. 6.78). This was almost 
identical to the score of the poor readers faster in naming 
whose mean was 27.42 seconds, (S.D. 5.85). These data are 
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TABLE 53 
Picture Naming Task 
Average Time in Seconds to Name All Four Charts 
Subject Group 
Poor Readers 
(29.70) 
(19.21) 
Slow on RAN 133.79 
Poor Readers 
Faster on RAN 94.73 
Good Readers 101.25 (12.06) 
Errors - Picture Naming 
Poor Readers 
Slow on RAN 8.000 (5.033) 
Poor Readers 
Faster on RAN 4.500 (2.759) 
Good Readers 4.700 (2.163) 
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TABLE 54 
Posner Same Name Task 
Average Time in Seconds to Complete 
Subject Group 
Poor Readers 
Slow on RAN 37.39 (9.75) 
Poor Readers 
Faster on RAN 27.42 (5.85) 
Good Readers 27.27 (6.78) 
Posner Same Name Task Errors 
Means and Standard Deviations 
Omission Errors Commission Errors 
Poor Readers 
Slow on RAN 2.600 
(1.647) 
Poor Readers 
Faster on RAN 2.700 
(1.829) 
1.300 
(1.418) 
1.200 
(1.033) 
0.600 
(0.843) 
0.100 
(0.3162) 
Good Readers 
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also presented in Table 54. 
The errors of commission and omission for the Posner 
same name task were analyzed separately for each category 
with a one-way ANOVA. Results indicated a significant 
reader group difference for the errors of commission only. 
For the errors of omission there were no significant 
differences, F(2,27) = 2.27. For the errors of commission, 
F(2,27) = 4.85 , p <.05. With this category of error the 
Tukey test indicated that there were significant 
differences between the poor readers slow on the RAN, whose 
error mean was 1.200, and the good readers, whose mean was 
0.100. The poor readers faster on the RAN again had a mean 
which was intermediate between these two values, 0.6000, 
and not significantly different from either of the two 
groups. 
Summary of Naming Task Results 
The time to name all four of the Rapid Automatic 
Naming Tasks (RAN) was the variable used to form the two 
disabled reader subject groups. As expected the poor 
readers slow on the RAN were significantly slower than the 
good readers and slower than the poor readers faster on the 
RAN. While the scores of the poor readers faster on the 
RAN were not significantly different from those of the good 
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readers on the two nonsymbolic tasks, objects and colors, 
there were significant differences between these two groups 
on the symbolic tasks, letters and digits. 
On the Boston Naming Test there were again 
significant accuracy differences between the poor readers 
slow in naming and the good readers. The same findings 
apply to the naming speed on the Picture Naming Task, where 
the poor readers slow on the RAN were also significantly 
slower than the poor readers faster in naming. On this 
latter task there were no group differences in errors. 
On the Posner same shape task there were no 
significant group differences in rate and errors were too 
few to consider. However, for the Posner same name task 
there were significant group differences. The poor readers 
slow on the RAN were significantly slower than the other 
two groups which were nearly equivalent. Regarding errors 
on tbe Posner same name task, while there were no 
significant group differences for errors of omission, for 
errors of commission there was a significant difference 
(p <.05) between the good readers and the poor readers slow 
on the RAN who committed significantly more errors of this 
type. 
Thus, on all of the naming tasks the poor readers 
slow on the RAN are consistently slower than the good 
readers. The poor readers faster on the RAN appear truly 
skilled at name retrieval for pictures and colors both on 
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the RAN and also the Boston Naming Test and the picture 
naming task. However, in the naming of digits and letters 
these poor readers faster on the RAN were significantly 
slower than the good readers while also faster than the 
poor readers slow on the RAN. The slowness in letter 
naming of the poor readers faster on the RAN seemed to be 
confined to the RAN tasks as no such slowness was detected 
for this group on the Posner same name task. 
Miscellaneous Tasks 
The two tasks which have yet to be reported are the 
reaction time task, included to obtain a measure of motor 
speed, and the Sound Blending Task from the ITPA. 
On the reaction time task results of a one-way ANOVA 
on the median times in seconds indicated no significant 
difference between groups, F(2,27) = 2.74. The means and 
standard deviations for the reaction time task are found in 
Table 55, where it will be noted that there is a 
nonsignificant trend for the poor reader groups to be 
slightly faster than the good readers. 
Likewise, analysis of the scores which were the 
number of correct items on the Sound Blending task 
indicated no significant group differences, (F<1). Means 
and standard deviations for the Sound Blending Task are 
reported in Table 55. 
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TABLE 55 
Average Reaction Time in Seconds 
Motor Response Task 
Subject Group 
Poor Readers 
Slow on RAN 
Poor Readers 
Faster on RAN 
Good Readers 
1.170 (0.174) 
1.134 (0.083) 
1.258 (0.084) 
Sound Blending 
Average Number Correct of Thirty-Two Items 
Poor Readers 
Slow on RAN 27.20 (2.10) 
Poor Readers 
Faster on RAN 26.60 (2.91) 
Good Readers 27.40 (2.01) 
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Relationship Between Naming Speed and Short Term Memory 
In Chapter One the issue of the relationship between 
rote memory span and speed of naming was raised with the 
suggestion that verbal encoding is involved in both rote 
memory and in naming tasks. The theoretical explanation is 
that a naming task requires access of phonological codes in 
long term memory. A memory task such as digit span also 
requires that the spoken or visually presented stimuli make 
contact with existing phonological codes before these codes 
can be stored in working memory prior to being reported. 
If access to stored phonological codes is slow then 
processing capacity which would otherwise be available for 
storage is utilized and memory span should be 
correspondingly reduced. It was proposed to investigate 
this hypothesis in the present study by correlating the 
digits forward scores, which are measures of rote memory 
span, with the speed of naming digits on the RAN task. It 
was predicted that subjects with shorter digit naming times 
would tend to exhibit longer memory spans and thus a 
negative correlation should be found between these two 
variables. 
The correlation between the forward digit span 
scores and the time to name digits for all 53 subjects was 
r = -0.488, df = 51, p < .01. When the same correlation 
run for the 40 subjects of the first analysis the was 
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correlation was r = - 0.574, (df =38), p < .01. Finally, 
for the ten-year-old good and poor reader subjects of the 
first analysis, r = -0.694, p < .01. Thus, significant 
negative correlations were found between a measure of rote 
memory and naming speed, consistent with findings in the 
literature. One reason why the correlation was somewhat 
lower for all 53 subjects may be that this analysis 
included the poor readers who were faster in naming 
compared to the other 20 poor readers whose naming times 
were significantly slower. Yet these poor readers faster 
in naming still exhibited digit span scores comparable to 
the poor readers slow on the RAN. 
Discussion of Second Analysis Results 
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In general, findings for the poor readers slow on 
RAN were similar for both analyses. This would be expected 
as nine of these ten subjects in the second analysis were 
selected from 20 of the poor readers used in the first 
analysis. The interesting feature of the second analysis 
was the inclusion of a group of poor readers with faster 
naming rates. These subjects were not significantly 
different from the poor readers slow on RAN in reading 
skill as determined by their performance on the WRAT and 
Gray Oral Reading Tests but they did differ in their naming 
rate on the total RAN score. The reason for including this 
group of poor readers faster in naming was first to examine 
their performance on the experimental reading tasks. Since 
they had demonstrated faster word retrieval on the RAN 
tasks these poor readers could be described as having 
better oral language skills than the poor readers slow on 
the RAN. Some researchers have suggested that poor readers 
with better language skills are more skilled at using 
phonics or the indirect route to word pronunciation than 
poor readers with less proficiency in oral language. Thus 
the poor readers faster on the RAN might have pronounced 
more of the nonwords correctly than the poor readers slow 
on the RAN, and/or might have demonstrated use of the 
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indirect route on the lexical decision task while the poor 
readers slow on the RAN might have been expected not to 
exhibit this behavior. A second reason for the inclusion 
of the poor readers faster on the RAN was to determine if 
they were truly faster on all experimental naming tasks and 
to examine their oral language skills on the story 
retelling and spoken word categorization tasks. 
Second analysis findings will be summarized and 
discussed in this section. 
For the second analysis there were no significant 
group differences in rate or errors on the picture 
categorization task. This was true for both positive and 
negative category instances. This finding suggests that 
for these particular subjects, access of semantic memory 
without the requirement of phonological encoding appears to 
have been comparable between reader groups. One possible 
reason for the similar performance of the three groups may 
be due to better matching on the Verbal IQ score than was 
possible for the first analysis subjects. 
In reading the high frequency irregular and regular 
words the rate scores of the poor readers slow in naming 
were again significantly slower than those of the good 
readers. The poor readers faster in naming exhibited 
reading rates intermediate between the good and poor 
readers and not significantly different from either group. 
In accuracy, the same pattern occurred, except that the 
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poor readers faster on the RAN were significantly more 
accurate on the regular words (p <.05) compared to the poor 
readers slow on the RAN. In general, on these easy words, 
in accuracy the poor readers faster on RAN were very close 
to the good readers. In rate, however, they still took 
about twice as long as the good readers, although these 
differences do not reach significance due to large 
variances on the part of the poor readers. This trend 
might be expected as in learning a skill, often accuracy is 
attained prior to speed. 
The finding that the poor readers faster on the RAN 
were somewhat faster and more accurate in reading these 
easy words compared to the poor readers slow on the RAN 
raises the issue of the relationship between naming 
performance and reading skill. In general, do poor readers 
who are faster at word retrieval on non-reading tasks also 
display less of a reading deficit than poor readers who are 
slower in word retrieval? To investigate this issue the 
RAN total and subtest scores as well as the symbolic and 
nonsymbolic averages were correlated with the Gray Oral 
Reading Scores and with the time taken to read the regular 
and irregular words. Correlations were based upon data for 
all 53 subjects. The RAN score which best predicted the 
Gray Oral Reading score was digit naming, r = -0.835. The 
RAN symbolic average (digits + letters/2) was the next best 
The correlation between the RAN predictor, r = -0.810. 
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letter naming and the Gray Oral was r = -0.735. The 
correlation between the object naming and the Gray Oral was 
r = ~0.583, the correlation between color naming and the 
Gray Oral was r = -0.430, and the nonsymbolic average 
(objects + colors/2) and the Gray Oral correlation was r = 
- 0.565. Finally, the correlation between the RAN symbolic 
average score and the time to read the irregular words and 
the time to read the regular words was exactly the same, r 
= .660 in both cases. All correlations reported here are 
significant at the .001 level with the exception of the 
correlation between color naming and the Gray Oral which 
was significant at the .01 level. Thus, it appears that 
children who are faster in word retrieval on the RAN tasks 
also tend to be faster and more accurate in naming printed 
words, at least for the Gray Oral and the regular and 
irregular words. These correlations may be higher when the 
reading scores depend upon speed as does the Gray Oral, and 
possibly somewhat lower between naming scores and tasks 
like the WRAT, which has much more generous time allowances 
for pronouncing words. 
Within group comparisons of rate and accuracy 
contrasting performance on the irregular vs. regular words 
indicated that for nine of the poor readers slow on RAN 
the regular words were named more quickly than the 
irregular. This was not the case for the other two groups; 
the poor readers faster on RAN were slightly faster on the 
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regular list but this does not reach significance and the 
good readers were virtually identical in their performance 
on both lists. In accuracy, no significant differences 
were found for any group between the number correct on 
irregular and regular lists but such a trend was apparent 
for the poor readers slow on RAN who were slightly more 
accurate in reading the regular words than irregular words. 
On the lexical decision task, between group 
comparisons of rate indicated that the poor readers slow on 
RAN were significantly slower than the good readers on both 
the pseudohomophone and nonpseudohomophone lists. The poor 
readers faster on RAN were intermediate between the other 
two groups and only significantly different from the good 
readers on the nonpseudohomophone lists. Failure to 
achieve significant differences between the poor readers 
faster on the RAN and the other two groups on the 
pseudohomophone lists was due to very large variances for 
both poor reader groups. In accuracy, both poor reader 
groups committed approximately twice as many total errors 
as did the good readers. Thus, on this more difficult 
reading task the poor readers faster on RAN are just as 
inaccurate as the poor readers slower on RAN but appear 
somewhat less labored in their performance. 
Although both poor reader groups exhibited a trend 
in performing more slowly on the pseudohomophone lists 
compared to the nonpseudohomophone lists this difference 
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was not significant. Such a difference was significant for 
the good readers. Evidence that all three groups were 
engaging in phonological coding, however, is present, as 
all three groups made more errors of commission on the 
pseudohomophone lists compared to the nonpseudohomophone 
lists. Such an error rate difference was not found between 
list types for errors of omission. 
On the nonword reading test both poor reader groups 
performed in an equally poor manner, significantly 
different from good readers, whose accuracy scores were 
about three times higher than those of the poor readers 
slow on RAN. Again, both poor reader groups exhibited a 
large range. 
On the oral language and naming measures, findings 
for the poor readers slow on RAN are identical to those of 
the first analysis when their performance is compared to 
that of the good readers. Of greater interest is the 
performance of the poor readers faster on RAN. On most 
word retrieval measures, the Boston Naming Test, the 
picture naming, the Posner same name task, and the RAN 
picture and color naming subtests, these poor readers 
faster on RAN achieved scores very close, (and in the case 
of picture naming, were even faster) when compared to good 
readers. On the expressive language fluency measures, 
these poor readers faster on RAN produced almost as many 
words and propositional units in their story retellings as 
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did the good readers. On the Posner same name task in rate 
and accuracy they are also very close to the performance of 
good readers. 
The only naming measure which distinguished poor 
readers faster on RAN from good readers was the RAN letter 
and digit naming task. Here, these poor readers were 
significantly slower than good readers although 
significantly faster than poor readers slow on RAN. Also, 
while the poor readers faster RAN were not significantly 
slower than good readers in producing a spoken word or in 
categorizing a spoken word, this trend was present. 
It does appear that picture and color naming tasks 
are useful predictors of the more gross oral language 
fluency parameters such as number of words and 
propositional units produced in more natural situations. 
Subjects who are proficient in naming pictures tend to be 
more fluent in expressive oral language skills than are 
subjects who are slow and inaccurate on picture naming 
tasks. However, picture naming abilities in the case of 
the poor readers faster RAN were not good predictors of 
reading skill. Thus, it seems that a better naming test to 
use if one wants to predict word recognition difficulties 
in reading is a letter and digit naming task. Also, the 
findings of German (1984) are of interest here. She 
included a group of poor readers who were judged to be 
normal in word retrieval abilities and skilled in picture 
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naming. This group, however, did make more errors than 
good readers in responding to aurally presented cloze 
sentences and in naming to a verbal description, as well as 
demonstrating a slower response rate compared to good 
readers on the cloze sentence task. Thus, even though poor 
readers are proficient in picture naming, this does not 
necessarily mean that their word retrieval abilities are 
equivalent to those of good readers, as more challenging 
tasks revealed some weaknesses for German's subjects. An 
implication for assessment would be to include letter and 
digit naming tasks as well as more challenging verbal tasks 
such as sentence cloze in order to uncover more subtle 
naming problems which would correlate with poor word 
recognition skills in reading. If one is interested in 
uncovering oral language expressive problems, however, a 
picture naming task would still be a useful screening 
device. 
Although some differences have been suggested 
regarding reading and language skills between the two poor 
reader groups, it is likely that most of the subjects of 
the two disabled reader groups, with several exceptions 
that are mentioned in the General Discussion, are members 
of a single group which could be labeled as "surface 
dyslexics." This judgment is made because both groups 
appeared to be using the indirect route to pronunciation of 
printed words. In the case of the poor readers slow on the 
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RAN this claim is supported by their being faster in naming 
the regular words compared to the irregular and by their 
pattern of errors on the lexical decision task. For the 
poor readers faster on the RAN no such facilitation on the 
regular words was found but it is argued that this is due 
to the fact that these words were somewhat easier for the 
poor readers faster RAN than for the poor readers slow RAN. 
No doubt if more difficult words had been used, the poor 
readers faster RAN would have exhibited facilitation for 
regular words also. However, the poor readers faster RAN 
do demonstrate use of phonological recoding in their 
greater number of errors of commission on the 
pseudohomophone nonwords as compared to errors on 
nonpseudohomophone nonwords. While it seems logical to 
describe most of the poor readers as surface dyslexics, 
obviously there is considerable variation regarding their 
oral language skills. The poor readers slow on RAN are 
considerably worse on a number of oral language measures 
than are the poor readers faster RAN group. Since this 
latter group did demonstrate letter and digit naming rates 
which were significantly slower than those of good readers 
it seems as if their oral language deficits are extremely 
subtle. If the number of subjects had been greater, 
significant reader group differences on several other 
language tasks might also have been found, notably the rate 
in producing a spoken word on the story retelling task and 
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the speed at which a spoken word was categorized. Also, 
inclusion of more demanding oral language measures such as 
metalinguistic tasks (Menyuk and Flood, 1981) and oral 
cloze tasks, as mentioned above, (German, 1984) might have 
revealed that the poor readers faster RAN were 
significantly poorer on these tasks compared to good 
readers. 
In summary, it is likely that the majority of the 
disabled reader subjects in this study are surface 
dyslexics who exhibit a fairly wide range of oral language 
skills. The faster RAN poor readers, while possessing 
better oral language skills, are still deficient compared 
to the good readers on the letter and digit naming tasks, 
and this skill correlates highly with reading word 
recognition performance. It seems then that what 
characterizes surface dyslexia besides the type of reading 
performance may also be some degree of impairment in oral 
language word retrieval. However, there may be 
considerable variation here with some poor readers 
presenting more obvious naming problems which extend to 
natural verbal expressive situations while others present 
extremely subtle naming problems which are not apparent in 
normal oral language interactions. 
CHAPTER V 
GENERAL DISCUSSION 
Findings from the present study are summarized here: 
1. Poor readers with word retrieval deficits were 
not significantly slower or more error prone on picture 
categorization tasks for positive instances of categories 
when their performance was compared to that of good readers 
and to subjects who were poor readers but faster in naming. 
However, for negative items, the poor readers with word 
retrieval deficits of the first analysis were significantly 
slower than good readers, and results of a t test indicated 
significantly more errors committed on the negative items 
by the eleven-year-old poor readers than by age matched 
good readers. 
2. Contrary to popular belief, poor readers with 
word retrieval deficits and other subtle oral language 
limitations do prefer the indirect or "phonics" route to 
pronunciation of print and could be termed "surface 
dyslexics." 
3. Poor readers who were slow on the RAN tasks were 
significantly slower than controls on all other naming 
tasks as well. 
4. Poor readers slow in word retrieval on the RAN 
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tasks were not aided by top down processing, or at least 
not sufficiently to allow them to perform in a comparable 
manner to good readers on a more natural oral language 
production task of story retelling. On this task they 
produced fewer words and propositions and were slower in 
their rate of speech production when compared to good 
readers. 
5. Poor readers with word retrieval deficits, 
besides exhibiting expressive oral language problems, 
demonstrated receptive language difficulties as well. They 
were significantly slower than controls in categorizing a 
single spoken word. There were no significant reader group 
differences in total number of errors committed, so it 
cannot be argued that the stimuli were unequally familiar, 
and also these words were selected so as to be minimally 
affected by academic experience. The poor readers, slow in 
naming, also demonstrated a significantly greater number of 
errors on the one category which had semantically similar 
targets, while this effect was not found for the good 
readers. 
6. Picture naming tasks predicted subtle oral 
language problems in both expressive and receptive domains 
as described above but were not reliable predictors of word 
recognition skill in reading. This appears to be the case 
as the poor readers faster on the RAN tasks were not 
significantly different from the good readers on all 
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picture and color naming tasks but certainly exhibited 
serious reading problems. The degree of reading impairment 
of these poor readers faster on the RAN did not differ 
significantly from that of the poor readers slow in naming 
on the two reading screening tasks. 
7. Thus, it appears that while a picture naming 
test is a useful screening device to identify children with 
subtle oral language problems, such a test will fail 
to identify a number of children with poor reading skills. 
Therefore, it appears that if one is interested in 
predicting word recognition difficulty in reading it would 
be better to employ tasks such as letter and digit naming. 
Also, other demanding word retrieval tasks such as 
responding to aurally presented cloze sentences (German, 
1984) might be useful. 
8. There was a significant negative relationship 
between speed of naming digits and rote memory span for 
digits which was highest when correlations were run for 
ten-year-old good and poor reader subjects. This means that 
children who were faster in naming digits tended to have 
greater short term memory spans for digits. 
Picture Categorization Results 
It is difficult to come up with a completely 
satisfactory explanation for the deficits on the part of 
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the poor readers slow in naming on the negative instances 
of the picture category task. This performance difference 
cannot be explained as being attributable to motor response 
factors as there were no reader group differences in 
reaction time on the motor response task. Also, it would 
seem that attentional or motivational factors would not 
affect performance on the negative items alone. It is not 
likely that verbal labeling differences can be responsible, 
as correlations between speed in categorizing pictures and 
naming the same pictures were very low and indicate that 
name code access is not involved in picture categorization. 
As reader group differences for the picture categorization 
task were not found in the second analysis, it may be that 
the effect noted in the first analysis was due to the 
performance of a subset of subjects whose data were not 
utilized in the second analysis. As was mentioned in the 
first analysis discussion, the ten-year-old poor readers 
had significantly lower Verbal IQ scores than their control 
group and the eleven-year-old poor readers' Verbal IQ 
scores were also lower though not significantly so compared 
to their controls. It should also be noted that in the 
second analysis, Verbal IQ scores were more closely matched 
than for the first analysis subjects, and for the second 
analysis, no reader group differences were found in 
reaction time for categorizing pictures. It thus seems 
that picture categorization reaction time differences may 
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be a result of subtle semantic access difficulties on the 
part of some of the poor readers. 
It could be suggested that categorization of a 
spoken word also requires semantic access along with 
phonological recoding. The poor readers slow on the RAN 
made significantly more errors on the "drinks" category 
which had distractors in the same semantic category as the 
targets, while this result was not significant for the good 
readers nor for the second analysis subjects who were more 
closely matched on the IQ scores. Thus, it may be that 
some semantic memory differences exist between good and 
poor readers but only if these reader groups are not well 
matched in Verbal IQ. More work is needed to clarify this 
issue. 
An important question arises at this point regarding 
the relationships between picture categorization, naming 
tasks and reading. Reader group differences in picture 
categorization were quite small while such differences on 
the naming tasks were substantial. The correlation between 
the reaction time scores for the positive picture 
categorization items and the Gray Oral scores for 52 of the 
total 53 subjects (recall that one subject did not 
categorize pictures) was r (50) = - 0.171. The correlation 
between the negative picture categorization items and the 
Gray Oral scores was r(50) = -0.269 . Neither of these 
correlations is significant at the .05 level. In contrast, 
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it will be recalled that the digit and letter naming scores 
of the RAN correlated highly with the Gray Oral score; for 
all 53 subjects, the correlation between digit naming and 
the Gray Oral was r = - 0.835, and for letter naming and 
the Gray Oral, r = -0.735. The RAN symbolic average scores 
were also correlated with the rate of reading the regular 
and irregular words. These scores for the reading of the 
regular and irregular words were probably not highly 
reliable as they were based on the time to read a single 
list rather than on an average obtained from times for 
individual responses. Nevertheless the correlations are 
fairly high; between the RAN symbolic average and time to 
read the irregular words, r (51) =0.660 , and between the 
symbolic average and time to read the regular words, r(51) 
=0.660 also, p <.001. 
Thus, although slight reader group differences in 
picture categorization were found, reading performance, 
particularly speed of recognition, is much more highly 
related to speed in naming than it is to categorization of 
pictures. This suggests that phonological code access is a 
crucial component in naming of printed words. 
Relationship Between Reading and Oral Language 
Results indicated that both the poor readers with 
1 deficits and the poor readers with global word retrieva 
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more subtle word retrieval deficits, only apparent on digit 
and letter naming tasks, displayed reading behavior which 
indicated use of the "indirect route." As the words on the 
regular and irregular word lists were especially difficult 
for the poor word retrieval group, "regularity" effects 
were evident for this group with these words, indicating 
facilitation for the regular word list. Such an effect was 
not found for the other two groups, (good readers and poor 
readers, faster in naming) and it was argued that this was 
due to the fact that these words were more automatically 
read by these two groups, and thus the effects of 
phonological coding did not appear. All groups did reveal 
use of the indirect route on the lexical decision task, 
however, which was especially pronounced when within group 
comparisons were made of the number of errors of commission 
between the pseudohomophone and nonpseudohomophone lists. 
These findings suggest that the majority of the poor 
readers in this study may be "surface dyslexics." Such poor 
readers tend to rely proportionately more upon the indirect 
route to pronunciation, and derive meaning of words largely 
from processing the phonological information as in oral 
language comprehension. Direct access is more difficult, 
and hence, irregularly spelled words are more problematic 
and meaning of homophones is difficult to achieve. 
The finding that the poor readers with documented 
oral language difficulties are relying proportionately more 
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upon the indirect or "phonics" route seems important as it 
is directly opposite to the popularly held position that 
poor readers who are "good in language skills" are the ones 
who are good at phonics." Here, we have poor readers with 
oral language deficits who are, if not "good" at phonics, 
at least relying proportionately more upon this route. At 
first this finding appears paradoxical. If we accept the 
view that these poor readers' great difficulty in access of 
names is to be attributed to some type of phonological 
coding problem, then they should not rely more upon the 
indirect route as this would seem to demand use of 
phonological codes. However, a workable explanation can be 
offered using the logogen model. In terms of this model, 
it would seem that the poor reader who exhibits word 
retrieval deficits in oral language is experiencing a 
problem in access of whole word phonology. (This 
explanation is mentioned by Reed, 1984.) This impairment in 
direct access would adversely affect the ability to 
retrieve whole word phonology for concepts which need 
expression in oral language as well as for pronunciations 
of printed words processed via direct access. It does not 
necessarily mean that the surface dyslexic is skilled in 
use of the other pathway and there seems to be considerable 
variability here among such poor readers. What is 
suggested is that the indirect route represents a relative 
strength for surface dyslexics. 
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If the above explanation holds to explain both the 
reading and oral language behaviors of surface dyslexics, 
it would be of interest to attempt to use the same model to 
describe the reading and oral language functioning of 
phonological dyslexics, who are assumed to be impaired in 
use of the indirect pathway. Such poor readers are assumed 
to be relatively stronger in employing the direct route, 
(Temple, 1984) which suggests that their ability to utilize 
representations for whole word phonology is stronger than 
their ability to employ phonological codes when parts of 
words are involved. (There also is the possibility that 
their use of the direct route involves semantic mediation.) 
Although nothing has been said in the literature about the 
oral language skills of phonological dyslexics, if we are 
assuming that they are the opposite to surface dyslexics 
and use the direct route for reading words, it might be 
that they use the direct phonological representations 
fairly well for oral language word retrieval also. We 
would then expect phonological dyslexics to exhibit good 
word retrieval skills in oral language compared to surface 
dyslexics. 
In order to provide data to begin to confirm this 
hypothesis, the subjects' scores in the present study were 
examined to see if any individual subjects might indeed be 
phonological dyslexics whose behaviors were obscured by 
trends. In this search it was not useful to examine group 
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the rate and accuracy scores for reading the regular and 
irregular words. with more difficult lists, surface 
dyslexics would be expected to be faster and more accurate 
on the regular words and to make "regularization" errors on 
irregular words. Phonological dyslexics would be expected 
to perform in an equivalent manner on both regular and 
irregular words as they use the direct route for both 
types. But in the present case the more difficult lists 
were not employed. So in the hunt for possible 
phonological dyslexics it was necessary to restrict the 
search to examination of the pattern of errors of 
commission for the lexical decision pseudohomophone and 
nonpseudohomophone lists along with performance on nonword 
reading. A phonological dyslexic should not differ in 
number of errors of commission on the pseudohomophone lists 
and nonpseudohomophone lists as they do not tend to use 
phonological coding and also they should be extremely poor 
in accuracy in nonword reading. 
Among the poor readers who were slow on the RAN 
there were three subjects who were very poor in reading 
nonwords and who were virtually identical in their lexical 
decision error of commission scores between lists. These 
children were among the lowest performing of the poor 
readers and it probably is accurate to classify them as 
having mixed problems. Among the poor readers faster in 
naming, one child clearly stood out as being just as rapid 
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on all naming tasks as the good readers, even on letter 
naming, where she was slightly slower than good readers but 
within their range. This child, a girl, was very poor on 
the nonword reading task and also on the sound blending 
task as well as having only two errors of commission on 
each lexical decision list type. This subject, then, 
appeared to be a phonological dyslexic, and conversations 
with her remedial teacher and later work with her confirmed 
this impression. For additional information regarding this 
subject's performance on a range of tasks including textual 
reading the reader is referred to the case study in 
Appendix A. 
The question which has been raised concerning 
phonological dyslexics relates to their oral language 
skills. I argued above that in logogen model terms surface 
dyslexics appear to be relying proportionately more on the 
indirect route and for both reading and oral language 
expression experience difficulty in access to 
representations for whole word phonology. It is claimed 
that conversely, phonological dyslexics are relatively 
proficient in use of the direct route, while deficient in 
access to phonology for word parts. It might also be 
inferred that their oral language word retrieval skills 
would be relatively good as these may depend more upon 
whole word phonological representations. With the present 
study's one phonological dyslexic, this generalization one 
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applied. As mentioned, her performance on the RAN tasks 
was equivalent to that of good readers; also, she was 
equivalent to good readers on all other naming tasks and 
also on the story retelling task. 
In summary, it is incorrect and an 
oversimplification to adhere to the rule that poor readers 
who are good in oral language skills are those who are 
relatively skilled in phonics, and conversely, that the 
disabled reader who is poor at phonics is the child with 
"auditory linguistic deficits." What seems to be the case 
is that oral language skills are composed of a number of 
sub-areas, possibly not that well correlated in poor 
readers. This claim is confirmed by Blachman (1984) who 
found no correlation between word retrieval skills and 
auditory segmentation skills among inner city kindergarten 
and first grade children. An hypothesis which is offered 
is that both surface dyslexics and phonological dyslexics 
exhibit different types of oral language problems, often 
subtle in nature. Surface dyslexics appear to exhibit word 
retrieval deficits, and phonological dyslexics, problems 
with auditory segmentation of spoken words and possibly 
with sound blending. 
Discussion of Results of Posner Tasks 
Poor readers who exhibited word retrieval problems 
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were significantly slower to perform on the Posner same 
name task than control groups on both the first and second 
analyses. These poor readers slow on the RAN also made 
significantly more errors of commission and omission for 
the first analysis, and for the second analysis, 
significantly more errors of commission than good readers. 
These findings are consistent with the overall slow name 
code access of the poor readers, slow on the RAN. It is 
difficult to know how to interpret these findings, however, 
as Coltheart (1981) has suggested that matching of letters 
and words of lower and upper case can be achieved by deep 
dyslexics who are unable to access phonological 
representations to any extent. To explain their ability to 
match words of different letter cases Coltheart argued for 
the existence of "abstract letter identities." Thus, it may 
be necessary to interpret the present findings by claiming 
that poor readers who are deficient in name code access are 
also slow in accessing abstract letter identity codes. 
The finding of significant differences on the first 
analysis, but not the second, favoring good readers in 
speed on the physical identity (same shape) task, was 
unexpected. As argued, it may be that with the method 
employed, underlining stimuli on lists, subjects were not 
forced to perform as quickly as they would be with a 
tachistoscopic presentation. Thus, for the good readers, 
name code information or abstract letter identity codes 
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could be activated as well as physical codes, which would 
serve to facilitate processing. The poor readers slow on 
the RAN would not profit from benefits of dual code access 
and thus would be slower. 
The findings that the poor readers faster on the 
RAN, who as a group were significantly slower than good 
readers to name letters but who were just as rapid in 
making same name judgments on the Posner task as the good 
readers, may not be in conflict. If one postulates the 
activation of abstract letter identities in performance on 
the same name task but access of phonological information 
on the letter naming task, it is easier to explain the 
discrepant results. The poor readers faster in naming may 
experience genuine difficulty in retrieval of phonology for 
letter names but may be genuinely proficient in retrieval 
of abstract letter identities. The poor readers slow on 
the RAN apparently are deficient in both of these 
processes. 
Educational Implications 
The findings of the present study appear to have 
implications for both assessment and teaching of disabled 
readers. Clinicians of late have been employing word 
retrieval measures along with reading tests when faced with 
disabled readers, and parents and school personnel who ask, 
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"Does this child have a learning disability?" It would be 
important for these clinicians to have detailed information 
as to the predictability of various word retrieval tasks. 
From the present study it appears that use of picture 
naming tasks alone will only identify children with 
expressive oral language problems but that children with 
serious reading problems but better oral language 
functioning may still perform well on such picture naming 
tasks. Thus, when looking for correlates of a reading 
disability, a speeded letter and digit naming task would be 
preferable. This finding is also confirmed by Wolf (1984), 
who found letter naming to be a better predictor of reading 
skill than other nonlinguistic naming tasks. However, 
picture naming tasks are still useful if one is attempting 
to screen a population for expressive oral language 
difficulties. 
The patterns of reading and oral language deficits 
as described in this dissertation which seem to 
characterize surface and phonological dyslexics could be 
useful in identification of reading disabled children. 
Although such patterns need confirmation, as a working 
model clinicians might look for relationships between word 
retrieval, phonological segmentation and blending skills 
and reading patterns. The reading style preference could 
be determined by use of the word lists as described in 
Appendix A as well as by performance on lexical decision 
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tasks. The knowledge that a child appears to be a surface 
dyslexic will inform the teacher that it would be 
profitable to help the child in phonetic decoding as this 
will be this child's relative strength. Also, the teacher 
would then realize that irregular words will present the 
most difficulty, and that with homophones, the child may 
not access the correct meaning. (e.g. With a text which 
read " He went four miles..." a surface dyslexic read with 
the intonation which indicated he had processed this as "He 
went for miles...") In many other situations, however, the 
context will clarify meaning interpretation errors such as 
this one. The teacher needs to constantly emphasize the use 
of context in this regard as surface dyslexics can be 
expected to continue to experience difficulty in direct 
access of meaning from print alone. When dealing with a 
child presumed to be a phonological dyslexic the teacher 
will avoid teaching phonetic analysis, at least initially. 
After the child has acquired some sight vocabulary through 
use of a language experience approach and work with 
materials with predictable language patterns, possibly word 
analysis work with syllables as units would be useful and 
less frustrating to the phonological dyslexic than 
synthetic phonics. 
The third educational implication pertains to oral 
language skills of poor readers. It was interesting that of 
the 20 disabled readers who exhibited considerable word 
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retrieval problems in this study only four had been 
diagnosed as also having oral language difficulties. When 
one parent of a child with very slow naming skills was 
contacted, she appeared unaware that her child was 
different in oral language areas in any way. Teachers of 
poor readers with word retrieval difficulties are also 
often unaware that such problems exist. One reason may be 
that in many schools extensive verbal expression is not 
required of students. Rather, one word or phrase answers 
are acceptable, and in general, most teachers emphasize 
written language skills. It would be suggested that 
teachers and parents develop greater awareness of oral 
language factors. Children with subtle expressive problems 
(and possibly receptive problems as well) could profit from 
such awareness. First of all, such children exhibit 
specific difficulties in academic areas, which, if 
understood, could possibly be circumvented. Children with 
word retrieval deficits in oral language often cannot 
perform in the primary grades when given phonics 
worksheets, because even if they could tell you that "top" 
and "tie" begin with the same sounds they cannot indicate 
this on their workbook page because they cannot retrieve 
the labels for the pictures of these items (Wiig, Semel, 
Nystrom, 1984) . These children may also be regarded as 
intellectually inferior because in class discussions they 
may fail to retrieve the appropriate word and thus be 
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unable to answer questions concerning areas in which they 
are knowledgable. When they answer reading comprehension 
questions, retrieval of specific names and dates is often 
very difficult for such children, who may perform with 
greater ease if given true/false or multiple choice items. 
Also, there is a relationship between verbal and written 
expression. If children cannot retrieve specific terms in 
verbal expression, they may tend to write in the same 
manner, using pronouns without direct referents and 
overusing vague filler words such as "thing" and "stuff." 
It appears that all children, and especially those with 
word retrieval problems, need more practice in verbal 
expression, starting with the early grades. One way to 
accomplish this would be to form heterogeneous oral 
language groups with members trained to alternate in the 
roles of listener and speaker and to give constructive 
feedback. 
It also may be that disabled readers slow on naming 
tasks experience some slowness in receptive language areas 
as well, as in the present study they were significantly 
slower than good readers to categorize a single spoken 
word. It is likely (Reed, 1984) that such poor readers 
must rely a good deal on top-down processing in language 
reception, needing more redundancy in the message than 
children who are faster in verbal receptive processing. 
Teachers should be aware of this possibility. In cases 
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where the language input is characterized by less pragmatic 
and semantic information, teachers and parents are advised 
to reduce their rate of speaking to allow disabled readers 
extra processing time. 
Suggestions for Future Research 
It was suggested above that the logogen model could 
be used to explain both reading and oral language patterns 
of surface and phonological dyslexics. While the model has 
been used to explain reading deficit patterns, (Coltheart, 
et al, 1983; Temple, 1984), its use to explain expressive 
oral language skills is much more tentative. Thus, it would 
seem useful to conduct a study which might provide evidence 
that surface dyslexics also exhibit oral language retrieval 
difficulties and that phonological dyslexics display 
greater proficiency in verbal expression, with their oral 
language problems occurring in other areas. Disabled 
readers who conformed to the usual criteria (adequate 
intelligence, vision, hearing, emotional adjustment, 
exposure to conventional teaching) would be placed in two 
groups, one consisting of surface dyslexics and the other 
of phonological dyslexics. These groups would be formed 
according to their performance on the reading lists 
described in Appendix A as well as by use of the lexical 
decision task with pseudohomophone and nonpseudohomophone 
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lists. Only after the groups were formed on the basis of 
reading performance would oral language measures such as 
those employed in the present study be administered. Also, 
as some surface dyslexics would no doubt exhibit extremely 
subtle oral language deficits, more stringent word 
retrieval tasks such as those referred to above should be 
included. In order to more thoroughly distinguish between 
reader groups, additional oral language measures including 
those of auditory segmentation, sound blending, and 
possibly auditory perception, (Tallal, 1980) should be 
included. It would be predicted that surface dyslexics 
will exhibit relative strengths on tasks requiring 
knowledge of phonology for word parts while experiencing 
more difficulty on naming tasks, while phonological 
dyslexics should exhibit the opposite pattern. Other 
measures such as homophone reading and defining and textual 
reading would be important to include. Performance on the 
homophone reading and definition task provides information 
as to whether the semantic component of the direct route is 
functioning, and samples of textual reading would allow 
judgments regarding commission of function word and 
derivational errors which are claimed to be prevalent among 
phonological dyslexics (Temple, 1984). From such a study, 
it would also be possible to determine if a general "verbal 
speed" factor appears to exist which influences the rate of 
production of spoken words in natural language tasks, 
300 
naming rate on 
word recognition 
speeded word retrieval tasks, and rate of 
in reading. 
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APPENDIX A 
Case Studies 
In order to obtain additional information regarding 
the disabled readers' reading of connected text as well as 
data to support the claims of their reading "route" 
preference, two case studies were done. The two subjects 
were not chosen randomly; one child from the slow word 
retrieval group was selected as he had one of the slowest 
rates on the RAN Test and seemed by his other reading 
behavior clearly a "surface dyslexic." The other subject 
was chosen from the faster word retrieval group because 
besides being one of the most rapid in naming she appeared 
to be a "phonological dyslexic." It should be mentioned 
that this latter subject was not representative of most of 
the faster word retrieval subjects as most of these 
children were seemingly surface dyslexics according to 
their reading behavior. 
In order to collect the case study data, each child 
was seen for an additional one to two sessions 
approximately one year after the original data had been 
collected. Tests administered were; an informal reading 
inventory using a third grade, second level, basal reader 
selection, the Botel Spelling Placement Test (Follett, 
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1979), The Durrell Phonic Spelling Test (Durrell, 1955), 
The Rosner Auditory Analysis Test, (Rosner, 1971), a sixth 
grade listening comprehension passage, (Houghton Mifflin, 
1970), reading of balanced orthographies 1 ly 
regular/irregular word lists (Coltheart, Besner, Jonasson, 
and Davelaar, 1979), and real and nonwords, (from 
Coltheart, 1981, unpublished, quoted by Temple, 1984), and 
reading and creating oral sentences for printed homophones. 
First, the case study of "Jay," a child who is 
characterized as a surface dyslexic is presented, followed 
by the case study of the phonological dyslexic, "Ellen." 
The names used are not the real names of the subjects. 
Case Study of a Surface Dyslexic 
Jay, who was age 11-9 at the time of the case study 
data collection, displays all the described behaviors of a 
surface dyslexic. He is relatively skilled in reading 
orthographically regular words and has greater difficulty 
in reading irregular words. He is also better than many of 
the poor readers in reading nonwords. 
When asked about his early years, Jay's mother 
recalls that although he "wasn't much of a talker," he 
began putting words together at age 14 to 15 months and 
never seemed to have difficulty in expressing his ideas. 
She did note that Jay never babbled as an infant and was a 
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quiet child, only speaking if something was important. 
Still, she did not seem to indicate that she or her husband 
ever considered Jay to have any difficulties with language 
prior to school entrance. 
Jay attended parochial and public schools until the 
age of 8, when, virtually a nonreader, he transferred to a 
private school for children with learning disabilities. 
His program at that school for the past four years has 
consisted of individual tutoring in reading, an eclectic 
approach, which has included a heavy emphasis upon whole 
language activities. Synthetic phonics has been taught 
mainly as part of the spelling program. A highly 
motivated, hard working child, at the time of this writing 
Jay was currently reading a library book designated as 
fourth grade level. His teacher who has worked with him 
for the past four years felt he was currently spurting 
ahead as he was increasing in reading rate and was better 
able to use context than previously. 
Relevant information regarding Jay's IQ scores, 
reading, RAN task, sound blending, digit span, and nonwords 
scores are listed here: 
Wechsler Intelligence Scale for Children-Revised 
Verbal IQ 115 Performance IQ 104 
Full Scale IQ 111 
Gray Oral Reading Test 
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Grade Equivalent 1.5 
Wide Range Achievement Test Reading 
Total RAN score 
Nonword reading 
Digit Span 
Sound Blending 
Gr. Equivalent 3.0 
Percentile 8 
Standard Score 79 
246.26 seconds 
20/42 correct 
4 forward 
30/32 correct 
These scores were obtained at the original testing. 
Results of the informal reading inventory informal 
miscue analysis are reported in Table 56 for both Jay and 
Ellen. It will be noted that Jay's total miscue rate of 
9.3% was relatively high for material which was supposedly 
at or slightly below grade level for him. Only 32% of 
these miscues were self corrected, but the examiner sensed 
that Jay was aware in other instances when he had made a 
miscue but was unable to repair the damage. 
It is interesting that a high proportion of Jay's 
miscues were function words (46.9%). A brief analysis of 
several pages of the selection used for oral reading 
suggests that more than half of the words in the text are 
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TABLE 56 
Informal Reading Inventory Data - Case Studies 
Total 
Mi scues 
Self 
Corrections 
Function 
Words 
Jay 9.3% 32% 46.9% 
Ellen 5.5% 36.8% 45.6% 
Syntactically Uncorrected 
Acceptable Up to Miscues 
Miscue 
Oral 
Reading 
Rate 
Jay 72.9% 68% 39.65 wpm 
Ellen 80.7% 63% 100.75 wpm 
Total 
Acceptability 
Graphic 
Similarity 
Index 
Derivational 
Miscues 
Jay 16.7% 1.376 16.6% 
El len 19.3% 1.648 19.3% 
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from this category. However, function words are from a 
closed set; they are frequently repeated which should make 
them easier to read than less frequently encountered 
content words. There is evidence (Blank et al. 1982) that 
all children make more errors on function words than 
content words at least when this skill was tested with 
words in isolation and that disabled readers are especially 
prone to this behavior. It will also be recalled that 
Temple (1984) felt that phonological dyslexics were 
especially prone to make errors on function words in 
context. Clearly more work is needed on this topic. 
The most salient characteristic of Jay's oral 
reading was his slow rate of 39.65 words per minute. It 
should be noted that this figure is perhaps an 
overestimation of Jay's rate as it was calculated after 
pauses of ten seconds or more were subtracted from the 
total reading time. 
As one listened to Jay struggle along it was not 
certain that he was obtaining much meaning from the passage 
and one was reminded of authors (Smith, 1978) who claim 
that comprehension is impossible with reading rates which 
are below 200 words per minute. However, his retelling 
included all but one major part of the plot and he 
correctly answered 11 of 12 questions. His omission m the 
retelling and the failure on one question seemed 
the high density of word recognition attributable to 
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problems in the section which contained this information. 
Listening comprehension 
Although Jay is reading material considerably below 
his age level, he was able to indicate understanding of a 
sixth grade level narrative which was read to him. He 
answered 8.5 of the 10 questions correctly, missing one 
detail item and one inference item, the latter which was 
answered after the last paragraph was reread. It is 
interesting that Jay was able to define the two vocabulary 
items ("decipher," "foil") which had been used in the 
story. 
Spelling 
Jay was correct on 80% of the Botel grade one and 
two list words, 60% on the third grade list, and 55% on the 
grade four list. An analysis of his errors indicated that 
67% were good phonetic equivalents. Most of his errors 
which were judged as not good phonetic equivalents were 
close to being so, often incorrect for the vowel only. In 
context, such misspellings would be intelligible. This 
assumption was confirmed by his present teacher who 
indicates that Jay writes long, involved narratives, the 
spelling of which is easily deciphered. 
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The Durrell Phonic Spelling Test consists of 15 
multisyllable low frequency words which are essentially 
nonwords as far as children are concerned. They are told 
that they have never seen these words before and that there 
are a number of ways of representing the phonemes. They 
are encouraged to listen carefully to the words and to 
represent each sound with an appropriate letter or letters. 
On this test Jay was able to represent 7 of the 15 
multisyllable low frequency words correctly. He needed 
several repetitions of most of the words and seemed to have 
difficulty keeping the pronunciation in memory long enough 
to write down the spellings. At least one word, "epithet," 
was impossible for him to repeat correctly in spite of 
several attempts. It is interesting that Jay made four 
errors in the representation of "tr" as in "introvert." 
Three of these errors consisted of spelling "tr" as "ter." 
Related to issues of spelling and word attack is the 
ability to auditorily analyze spoken words into their 
phonemes. On the Rosner Auditory Analysis Test, which 
requires the subject to listen to a spoken word, repeat it, 
listen to a phoneme or syllable which is contained in the 
word, remove it and synthesize the remaining phonemes, Jay 
was correct on 30 of 39 items, or 76.9%. 
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Additional word reading tasks 
Confirmation of the claim that Jay is a surface 
dyslexic is found in his performance on the Coltheart 
lists. These irregular and regular lists of 39 words each 
are matched on all other variables. These words are much 
more difficult than the regular/irregular words used in 
this dissertation and thus are better suited for subjects 
who are above the first grade level in reading. On the 
irregular list. Jay was correct on 15 of the 39 words. Of 
his errors he made 9 "regularizations," indicating use of 
rules, as in reading "pint" with a "short i" sound, and 
"cough" as "cow." In contrast to his difficulties on this 
list he was correct on 25 of the 39 words on the regular 
list. Also, on the nonword/real words lists Jay was 
correct on 23/25 of the real words and 22/25 of the 
nonwords. 
It will be recalled from Chapter Two that surface 
dyslexics are assumed to access word meaning by first 
obtaining the pronunciation and that they experience 
difficulty in obtaining meaning directly from print. If 
this is so it would be expected that such disabled readers 
would find it especially difficult to obtain meaning from 
homophones, as in order for this to occur, meaning must be 
obtained directly, as the pronunciations for the homophones 
of one pair are identical. In order to informally 
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investigate Jay's ability to obtain meaning from homophones 
he was shown 47 of these words and was asked to read them 
and to create an oral sentence for each one to indicate its 
meaning. Jay required assistance on 11 of the 47 words in 
order to read them. He was correct in assigning meaning to 
the homophones on 20 items, or 57.4%. Results of a Chi 
Square indicated that this performance did not differ 
significantly from chance,X = 1.043, df = 1. 
Case Study of a Phonological Dyslexic 
Ellen, who appeared to be a phonological dyslexic 
according to her performance on the dissertation reading 
tasks, was 11-11 at the time of the case study data 
collection. She was attending a sixth grade in a public 
school and for several years had been receiving resource 
room assistance for 20 minutes daily, mainly for phonetic 
spelling and phonetic word decoding instruction. She was 
receiving group reading instruction in her classroom and 
recently had completed a third grade, second level basal. 
Ellen's early language development was described as 
normal but her mother did recall some problems with 
mispronunciation of words. She never had speech or 
language therapy. Early on, many ear infections were 
reported but Ellen has always passed the school hearing 
screenings. She experienced reading and spelling problems 
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from the beginning of school. Some math difficulties were 
also reported especially in memorization of number facts. 
Also, early visual motor difficulties which made 
handwriting difficult were mentioned. Other relevant 
information is that at age nine she was said to have 
trouble reading the clock face. 
Information concerning Ellen's IQ scores, as well as 
other test data collected at age 10-11, are given here: 
Wechsler Intelligence Scale for Children-Revised 
Verbal IQ 95 Performance IQ 101 
Full Scale IQ 97 
Gray Oral Reading Test 
Grade Equivalent 2.1 
WRAT 
Grade Equivalent 3.2 Percentile 12 
Standard Score 82 
Total RAN Score 
127.46 seconds 
Nonword reading 
6 correct 
Sound Blending 22/32 
Digit Span 4 forward 
In regard to Ellen's reading performance, while she 
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did experience some word recognition difficulties in the 
oral reading of the third grade, second level selection, 
her total number of miscues (5.5%) indicated that the 
selection was certainly at instructional level for her. It 
is interesting that the percentage of Ellen's errors which 
were function words (45.6%) is almost identical to that of 
Jay's, a finding which does not support Temple's (1984) 
claim that phonological dyslexics commit a higher 
proportion of function word errors in context. Ellen was 
able to self correct slightly more miscues than could Jay 
(36.8% vs. 32%). Other relevant information is that Ellen's 
miscues were higher in graphic similarity than those of 
Jay. (Graphic similarity was calculated by assigning one 
point to miscues which shared one letter in common with the 
target word (e.g. the/his), two points if more than one 
letter was shared (e.g. leather/lather), and zero points if 
no letters were shared (e.g. in/of)). Another interesting 
category of miscues is that of "derivational miscues." As 
Temple (1984) tentatively claimed that phonological 
dyslexics make a high proportion of such errors, 
(misreading of words which have affixes, or substituting 
verbs of a different tense than the one given, e.g. 
begin/beginning; was/were), miscues were coded according to 
whether they fell into this category. As the selection was 
easier for Ellen than it was for Jay and not difficult 
enough to contain many possibilities for such errors, 
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results are difficult to interpret. However, it should be 
noted that Ellen's percentage of derivational miscues is 
higher than Jay's: 19.3% for Ellen, and 16.6% for Jay. 
Apart from accuracy, Ellen was considerably more 
fluent than Jay with an oral reading rate of 100.75 words 
per minute. 
Ellen's comprehension of the third grade selection 
was very good judging by her complete and detailed 
retelling and by her answers to 11 of the 12 questions. 
While she could answer all the factual questions correctly, 
she declined to answer a question which asked for another 
way to solve a problem in the story. This question 
required imagination and some background knowledge; Jay had 
offered a novel and creative solution; Ellen did not 
venture a reply. When a sixth grade basal test passage was 
read to her, however, Ellen could answer all the questions 
concerning the content. She did experience difficulty in 
defining two vocabulary items used in the selection. 
Spelling 
From Table 57 it can be seen that 
accuracy is approximately equivalent 
Ellen's spelling 
to that of Jay's. 
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TABLE 57 
Case Study Data - Spelling, Auditory Analysis, Reading 
Number of Items Correct " 
Spelling 
Botel Lists Phonetic 
Equivalents 
Grade 1 & 2 Grade 3 Grade 4 
Jay 80% 
Ellen 80% 
60% 55% 
75% 50% 
67% 
26% 
Durrell Phonic Spelling (15 words) 
Number Correct 
Jay 7 (46.7%) 
Ellen 1 ( 6.7%) 
Rosner Auditory Analysis Test (39 items used) 
Number Correct 
Jay 30/39 76.9% 
Ellen 19/39 48.7% 
Homophone Reading and Definition Task (47 total) 
Number Defined Correctly 
Jay 27 (57.4%) 
Ellen 33 (70.2%) 
Coltheart Regular/Irregular Lists (39 total) 
Regular Irregular 
Jay 25 15 
Ellen 22 25 
Coltheart Rea 1/Nonwords (25 total) 
Real 
Jay 23 
Ellen 22 
Nonwords 
22 
2 
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However, her ability to represent words phonetically is 
quite different. While Jay misspelled 67% of his errors 
phonetically, Ellen misspelled a lower percentage of hers 
in this way; only 26% were judged phonetic equivalents. 
Inspection of her errors indicates that often she included 
the correct letters but wrote them in the wrong order;, 
e.g. for "spots," she wrote "spost," for "middle," she 
wrote "mildd," for "Indian," she wrote "indina." One of her 
errors could be termed "derivational," e.g. "fallen" as 
"falling." 
Analysis of Ellen's spelling performance on the 
Durrell Phonic Spelling Test reveals that only one word was 
a good phonetic equivalent. However, she did represent the 
majority of consonants in many words correctly. Of the 15 
words six were correct except for vowels. There are some 
rather strange errors in misuse of consonants which could 
be construed as resulting from auditory perceptual 
confusions; substitutions of b/t, f/th, b/p, d/t, were 
noted as in misspelling "blastment" as "plastment" and 
"isotherm" as "iceafearm." Also, in four cases there is an 
omission of the letter "r" in consonant blends. Ellen was 
asked to repeat these multisyllable, unfamiliar words after 
the examiner, prior to her spelling of them, and several 
repetitions of some were necessary before she could 
correctly pronounce them. For example, "dissonant" was 
extremely difficult for her to correctly pronounce. 
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However, Jay also experienced some difficulty with 
pronunciation of these words and he was able to represent 7 
of them correctly in writing. 
It is not clear how much of Ellen's phonetic 
spelling difficulty can be attributed to difficulty in 
auditory analysis; while writing the Durrell words she was 
heard quietly separating the words into syllables, at 
least. However, on the Rosner Auditory Analysis Test she 
was only correct on 19 of 39 items. While she could easily 
isolate initial and final consonants she seemed to find 
removal of internal elements of words more difficult, e.g. 
"take out the "s" in "desk." 
Additional Word Tasks 
The labeling of Ellen as a "phonological dyslexic" 
appears justified as not only was she extremely poor in the 
reading of the experimental nonword list and did not differ 
in her errors of commission between pseudohomophone and 
nonpseudohomophone lexical decision lists, but almost a 
year later, these behaviors were confirmed on other tasks. 
On the Coltheart regular/irregular lists, Ellen was 
approximately equivalent in accuracy, reading 25/39 of the 
irregular words correctly, and 22/39 of the regular. (It 
will be recalled that surface dyslexics such as Jay tend to 
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be more accurate in reading the regular list) . Also, while 
surface dyslelxics tend to make "regularization" errors in 
^s^ding irregular words, Ellen only made one such error, 
opposed to 9 regularizations by Jay on the irregular lists. 
While Jay tried to use "rules" to decode the irregular 
words and only 50% of his errors on the irregular list were 
real words, Ellen used direct correspondences and 
approximately 86% of her errors on the irregular list were 
real words. Finally, Ellen was again consistent in her 
great difficulty in reading nonwords. The Coltheart 
nonword list, created by changing only one letter from a 
high frequency, real word, (e.g. girl/garl) proved 
extremely difficult for her; she read only 2 of the 25 
words correctly, while Jay read 22 of these nonwords 
correctly. The real words which were those from which the 
nonwords were derived were equally easy for the two 
children; Jay read 23 correctly of the 25, and Ellen, 22. 
It seems that Ellen does not use grapheme phoneme 
correspondences in word attack but neither does she use 
analogies. These particular nonwords would be very easy to 
decode using analogies, one would think, as they were all 
analogous to a real, high frequency word. 
Ellen was also asked to view the 47 homophones and 
create an oral sentence for each. She was correct in 
indicating knowledge of the meaning of 33 of these words, a 
performance which is significantly different from chance: X 
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7.68, p < .01, df = 1. While it is difficult to state 
with certainty, the fact that Ellen could correctly assign 
meaning to 70.2% of these homophones while Jay was 
performing at chance with 57.4% used correctly in sentences 
may be consistent with the theoretical interpretation of 
surface and phonological dyslexia. It could be said that 
Jay obtains meaning from print in a manner similar to 
obtaining meaning from aural language. Conversely, Ellen 
must be using the direct route. Of course, she could be 
using direct correspondences between spelling and the 
pronounciation for the whole word, but in the case of 
assigning meaning to homophones, Ellen must be reading via 
semantic mediation. 
Discussion 
It does seem that by using the irregular/regular 
lists, the nonword and real lists, and the lexical decision 
task, it is possible to determine if a disabled reader 
falls into the category of surface or phonological 
dyslelxic. However, while Jay and Ellen appear to be pure 
examples of each of these reading subgroups, some children 
may display characteristics of both types of reading 
disorder. In the current study it appeared that three 
children exhibited a combination of deficits. Not only 
were they very slow in word retrieval but they appeared to 
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have the characteristics of phonological dyslexics as well. 
Of course, there may be a number of other distinct 
subgroups as well as those characterized as surface, 
phonological, and mixed. For example, some children 
exhibit particular difficulty with syntactic processing; 
this type has been referred to as the "third dyslexia" 
(Aaron and Baker, 1982) . 
From the data reported here it appears that the 
particular reading style of a disabled reader is relatively 
stable over time and persists in spite of attempts to 
remediate the weakness. For example, Ellen had been 
receiving phonetic spelling and word decoding assistance 
for several years but still did not appear to misspell 
phonetically and had great difficulty in reading nonwords. 
Also, Jay's program has consisted mainly of reading library 
books, with relatively little emphasis upon phonetic 
training. Yet he is relatively skilled in word attack and 
less able to read irregular words, which certainly are 
encountered in children's literature. 
Another interesting issue is the relationship 
between word retrieval abilities and reading and oral 
language production. Jay was extremely slow in word 
retrieval on the RAN and other naming tasks while Ellen was 
quite fast, which was also true of their reading rates in 
context. This word retrieval difference was also observed 
in Ellen's and Jay's oral language; Jay appeared to say 
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less and was somewhat less fluent in his story retelling 
than was Ellen. Jay's retelling following the case study 
oral reading selection consisted of 89 words and his 
average rate of production for one word was 0.918 seconds. 
This is contrasted with Ellen's very detailed recall of 348 
words and her rate of 0.489 seconds per word for oral 
speech production. These verbal production rates are 
consistent with the rates for story retelling obtained 
about one year prior to the case study data. At that time, 
Jay's average rate for producing one word in story 
retelling was 0.816 seconds and Ellen's was 0.577 seconds 
per word. In the area of reading, it appears that the 
reading rate is the most salient difference in their text 
reading; Jay is labored, while Ellen is much more fluent. 
It does seem then that word retrieval speeds on 
confrontation naming tasks may correlate with reading rate, 
even of connected material, as well as with oral language 
expression in situations more typical to those occurring in 
classrooms. 
333 
Matched 
Temple, 
floor 
house 
fine 
door 
money 
room 
child 
food 
girl 
woman 
book 
street 
city 
eye 
face 
church 
hand 
boy 
car 
school 
man 
head 
road 
water 
table 
APPENDIX B 
real and nonword lists (Coltheart, 1981, cited by 
1984). 
f loon 
gouse 
f ime 
noor 
doney 
foom 
chold 
f oop 
gar 1 
moman 
boak 
streed 
cimy 
ede 
f ape 
charch 
pand 
doy 
cag 
schoom 
mun 
heam 
poad 
nater 
toble 
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Irregular 
1979 . 
and Regular Word 
Regular 
grill capsule 
gang splendid 
treat strewn 
dance county 
slate spear 
cult trout 
pine free 
base horse 
distress tooth 
sherry barge 
take throng 
spade plug 
turn mile 
shrug check 
save shampoo 
sort protein 
spend stupid 
kept rub 
quick 
duel 
fresh 
Lists from Coltheart et al., 
Irregular 
gauge shove 
aunt sword 
laugh lose 
break move 
debt yacht 
pint prove 
sign sure 
mortgage blood 
castle cough 
come bowl 
glove build 
gone biscuit 
gross subtle 
bury sew 
borough broad 
steak flood 
love trough 
thorough soul 
scarce circuit 
answer 
Picture Categorization Stimuli 
Items are listed by category along with the distractors 
which were used, in the order of occurrence. 
Practice items - "food" category 
bread grapes lamp 
cake stoplight watch 
tree apple 
clown carrot 
Test items - Clothing Body Parts 
frog 
foot 
pipe 
leaf 
eye 
basket 
finger 
wagon 
sailboat pumpkin penci1 
snake coat ear 
hat book fork 
mitten butterfly leg 
pants tie snai 1 
clock television nose 
belt shoe hand 
lightbulb blouse arm 
Picture Categorization Stimuli, contd 
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Vehicles Tools 
bus 
helicopter 
whistle 
car 
window 
truck 
windmi11 
house 
bicycle 
phonograph 
motorcycle 
ironing board 
train 
spider 
plane 
kettle 
saw tennis 
key racquet 
bat gun 
screwdriver axe 
clothespin wrench 
pliers hammer 
flag 
Musical Instruments Furniture 
cannon 
baby carriage 
violin 
trumpet 
piano 
lobster 
umbrella 
french horn 
guitar 
harp 
kite 
scissors 
couch 
pocketbook 
church 
sled 
desk 
stool 
anchor 
dresser 
swan 
bed 
chair 
cow 
Irregular Word List Regular Word List 
what laugh that dress 
come love tell bring 
said sure took happy 
want talk hear take 
night move home reach 
of could at must 
friend gone ground seen 
once guess soon show 
whole very white quite 
off have as keep 
Lexical Decision Task Lists 
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Pseudohomophone Lists Nonpseudohomophone Lists 
flour hoa 1 chat brute 
hear sea noaled thuze 
boaled beech shaft steel 
waist wood fraud joal 
bild bair rild joke 
steal guessed hef e dragged 
seam throo rats daid 
hele mone meet phroo 
f lore chuze drag brone 
braik grone wute food 
hire sail phroan weave 
scene hour sane jair 
leke bloo lebe beef 
grait stawk price gaze 
lone waid cave ploo 
wate shore sting oi 1 
paws brooze vun mobe 
wun maid f lure drooze 
throan herd praik coast 
haul whine brait woop 
Posner Same Shape Task Posner Same Name Task 
SS CC Hh Gg 
aa LL Db Bd 
DB wm Vu Jt 
kk ec Yy Fh 
oa MN Wm Qq 
ZX IL Aa Dd 
VU MM Ii Rr 
RR tt Bb Sc 
JJ jg Ce Mn 
QG rn LI Ee 
hh bp Zx Kp 
PP vv Pq Nn 
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Nonwords (Calfee, Calfee , 1981) 
hin clur lod-ded befade 
nelp derb fen-ing dacture 
f lass f olp wem-bick conspartable 
scrong sark lude-ful rhosmic 
pame shald un-fro-ten paraplast 
vute plair im-pen-tive euchormonium 
shi le worch af-fre-mi-a-tion 
throve knop syn-thod 
snay cef t an-a-phen-ist 
toin f lage jemming 
spawk wrudge saped 
spleek glies rimple 
Story for Retelling Task (Calfee, Calfee, 1981) 
Joe and his daughter Sue were fishing at the lake. 
They were there for an hour and had not caught any fish. 
Joe wanted to find a better spot so he started to walk 
around the lake. He passed a few fishermen near the dock. 
They told him that they were catching lots of fish. Joe 
was excited to hear the news, and he started back to get 
his daughter. Meanwhile Sue was fishing by herself. She 
got tired and fell asleep with the pole in her hand. She 
slept until she felt a strong tug on her line. She was 
startled to find that the fishing rod was being pulled into 
the water. Sue rushed into the lake just as her father 
returned. Then she grabbed the fishing pole and pulled it 
out of the water. Both Joe and Sue were amazed to discover 
an enormous fish hooked on the line. 
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Stimulus Items for the Spoken Word Categorization Task 
Practice: Gir1s1 Names Test Items: Sports 
Lynn lemon tangerine 
New York hockey track 
California apple pear 
Barbara golf soccer 
Sue swimming bowling 
Florida banana plum 
Ann tangerine 
Jane 
Alice 
Texas Drinks 
Maine 
Judy carrot tea 
Ohio milk broccoli 
Diane coke coffee 
Sally spinach pepsi 
Wisconsin peas potato 
corn cabbage 
water soda 
beans root beer 
Relatives 
aunt cousin sister ceiling hall 
brick stair grandfather uncle grandmother 
door elevator mother father brother 

